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Strong, durable MARLEX cordage 
is ideal for fish nets, life lines, signal 
halyards, life nets, and general pur 


pose rope 


MARLEX water ski rope actually 
floats. It doesn’t sink to become 
lost or snarled around propeller and 
rudder. 


The best plastic cordage is made of MAR LEX 


Here’s a marine hawser that a man can throw with ease wet or dry! Does not 


absorb water or freeze stiff in cold weather. Available in high visibility colors. 


inexpensive... amazingly tough and durable! 


MARLEX rope has extremely good resistance to mois- 
ture and chemicals. It won’t rot. You can put it away 
wet. No need to dry before storage. 


Filaments made of MARLEX high-density polyethylene 
have a superior tensile strength of 50,000 to 130,000 
pounds per square inch, depending on diameter and 


drawdown. This excellent strength is coupled with light 
weight. This means that you actually get about 50‘ 

more feet of rope when you buy MARLEX rope instead 
of an equal weight of manila. Furthermore, MARLEX 


At low temperatures, MARLEX rope is more flexible 
than other ropes. It does not lose strength when wet and 
has better water repellency than more expensive nylon 
rope which, of course, does not float as MARLEX does. 


Investigate MARLEX —no other type of material can 


rope averages one and a half times the strength of manila 
serve you so well—in so many ways—at such low cost. 


rope of equal size. 


*MARLEX is a trademark for Phillips family of olefin polymers 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma 
A subsidiary of Phillips Petroleum Company 


PLASTICS SALES OFFICES 
NEW YORK AKRON CHICAGO 


80 Broadway, Suite 4300 318 Water Street, TH S. York Street, 
New York 5, N.Y. Akron 8, Ohio Elmhurst, Il 
Digby 4-3480 FRanklin 6-4126 TErrace 4-6600 


SOUTHERN & FOREIGN 
Adams Building 

Bartlesville, Okiahoma 
Bartlesville 6600, Ext. 8108 


WESTERN 


317 N. Lake Ave., 
Pasadena, Calif. 
RYan 1-0557 


NEW ENGLAND 

322 Waterman Avenue 
East Providence 14, R. | 
GEneva 4-7600 








Have you seen 
the July 14 
R&D Edition on 


HOW 


MOSCOW DESIGNS 


Here are some reader reactions to this 
exclusive report 


on Soviet engineering today. 


“ 


. the most impressive piece of forward-looking 
technical journalism that | have ever seen.” 

“. . .an important contribution toward America’s 
understanding of the Soviet economy . . . every 
engineer will read it from cover to cover .. .” 
“. . . not only the best issue of Product Engineering 
but by far the best exposition of Soviet 

mechanical philosophy in print.” 

“. . . @ clear and factual account should help dispel 
the many misconceptions which exist in the 


engineering profession.” 


“... have profited already from reading 
parts of it.” 


.. . | almost felt | was there.” 


. a fascinating and formidable account.” 





coming 

next week... 
the 

DESIGN edition 


for August 18 


FEATURING 


® Selecting polyphase motors 
Tables match load characteristics with motor 
design for torque, slip and duty cycle. 


@ Stop the backlash in spring clutches 
Two simple spring modifications will 
do what tightened tolerances can’t. 


@ Fluid power in machine-tool controls 
When to choose hydraulic over electrical 
power for control and actuation. 


® Refining metals in vacuum 
The various vacuum refining methods 
for turning out purer and stronger castings. 





® Statistics for material specifications 
Three-step procedure helps producer and 
user to get together to reduce rejects. 


®11 universal shaft-couplings 
Couplings which combine both 
axial and angular play. 


®@ The conjugate-beam method 
For fast analysis of load problems. 
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FEATURED: 


DEPARTMENTS TODAY'S PLOWSHARES. Machinery takes over the farm jobs. Six-row 
SIDELIGHTS 2 equipment is becoming standard; power ratings have doubled; versa- 


LETTERS 4 tility is emphasized by a large selection of attachments 


HORIZONS 17 
PRE-DEVELOPMENT PLANNING—Four steps to low-risk products. These 
SIGNIFICANT 


COMPONENTS steps should precede product acceptance; it will narrow the choice to 


those few ideas with better-than-average chance for success 
NEW LITERATURE 


PUBLISHER’S POSTSCRIPT 
TRENDS IN APPEARANCE DESIGN. Some examples of mobile in-plant 


FY! PERSONAL equipment. A flat-bed truck is the basis of maintenance, materia!s- 





WHY NOT R & D? handling, personnel-carrying and fire-fighting equipment 


FIELDS OF INTEREST 


MATERIALS New polymers—a plastic glossary.... 


Polypropylene—new strength and heat resistance. . 


PROCESSES High-efficiency thermal insulation from freon-urethane foam 


New aluminum alloys and fabrication methods 


ELECTRICAL Thermoelectric generator with nuclear-battery heat source . 
Phosphors and semiconductors affected by pressure 
Battery-operated train tested in Scotland 


Electronic commutation based on solid-state switch. . 


Nonmetallic flexible heating element for appliances 
Molybdenum supports for semiconductors 
Aircraft brake system to save weight and wear 


Soviet car industry lists new models... . 

Future power sources from free radicals 

Solar heat tests may stop for lack of funds 
GOVERNMENT New weapon reliability studied by House. 

Congress approves $510,000 for Russian translations 


Missile reliability “predicted, assessed, measured and controlle: 


PERSONNEL Engineers importance rises with need for reliable component 


International atomics information flow speeded 
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PLASTICS w cecraica: vesicn 


Drink Mixer and Server...One Graceful Molding of CYMEL® 


Conceived as both mixer and server of beverages and 
sauces, the new Waring Drink Mixer serves graciously 
anywhere in the home. In accord with the need for style, 
portability and economy, the mixing cavity, motor hous- 
ing, handle and pouring spout are molded in one unit of 
CYMEL 1077 melamine molding compound—familiar to 
consumers in popular MELMAC® dinnerware. This styling 
in CYMEL keeps down size, weight, and cost. CYMEL pro- 
vides insulation, strength, resistance to heat and staining, 
excellent stability, low moisture absorption, permanent 
rich molded-in color and hard surface. 








Two complete one-piece mixer bodies are molded of 
CYMEL in each cycle. Mixing cavities and motor housings 
are formed by cores. Here, mold is open, motor housing 
cores have been automatically retracted, and the two 
mixers are being manually removed from top-cavity 
cores. Molder is Shaw Insulator Company. 


CYMAC® Window on 
Circuit Breaker Contacts 


A removable transparent cover through 
which contacts are clearly visible is the 
outstanding feature of a new circuit 
breaker recently introduced by Stand- 
ard Control Division of Westinghouse 
Electric Company. The cover of the 
Saf-T-Vue circuit breaker, which re- 
veals at a glance whether contacts are 
open or closed, is molded of CyMAC 201 
methylstyrene acrylonitrile copolymer, 
which provides necessary transparency, 
heat and break resistance, and surface 
hardness at comparatively low cost. 








AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
40A Rockefeller Plaza, New York 20, N. Y. 


In Canada: Cyanamid of Canada Limited, Montreal and Toronto 


Offices in: Boston + Charlotte + Chicago + Cincinnati + Cleveland + Dollos - Detroit - Los Angeles - New York - Oakiond + Philadelphia ~ St. Lovis « Seattle 
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FOR LAST! 
GOOD LOOKS...USE 
ALCOA ALUMINUM 
FASTENERS 


Build lasting good looks—sparkling 
sales appeal—into your aluminum prod- 
ucts with Alcoa® Aluminum Fasteners. 
Get perfect color match, avoid dis- 
coloring and weakening corrosion. 
Avoid ugly stains with bright, carefree 
Alcoa Aluminum Fasteners. 

With Alcoa Aluminum Fasteners 
you are protected against galvanic and 
atmospheric corrosion. And they are 
readily available in all standard types 
and sizes at your local Alcoa distributor; 
or call your nearest Alcoa sales office. 
Look in the Yellow Pages of your tele- 
phone directory. 








a a» 

Gi 

ALCOA © _' aicoa THEATRE 
ALUMINUM | yciting Adventure 

Alternate 

Monday Evenings 





FASTENERS 


Your Guide to the Best in Aluminum Value 


FREE __FACTS, SAMPLES... FREE... FACTS 


, ec | Pee 


Aluminum Company of America 
2247-H Alcoa Bidg., Pittsburgh 19, Pa 


Gentlemen: Please send complete specification data 
ond somples of Alcoa Aluminum Fasteners 


Nome 
Title 
Company 


Address 
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Cultivating Creativity 
Ilo the Editor 

Mr. Lichtgarn’s statements in “Can 
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Engineer 
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Quoting Ralph Waldo Emerson 
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tue, and of life, which we call Spon 
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primary wisdom as Intuition, whilst all 
later teachings ar ; 
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lo the Editor 
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DEVELOPMENTS 
TO WATCH... 


Thermal insulation twice as efficient .. . 


iny previously used is claimed by Frigidaire 
for its newest refrigerator-freezer combination (PI 
June 2, p. 5). It’s a Freon-urethane combination 
: 
t 


hat can be foamed in place; Frigidaire engineers say 


it’s so efhcient that about 14 in. does the work of 


Power sources of the future . . 


e making real progress. At a recent Symposium 
n Unstable Chemical Species in Los Angel 
peakers described three new ways to produce fre 
radicals crowave discharge, modulated atomi 
beam, al cle bombardment using a Tesla 

1 way to obtain a shock-fre 
n propulsion tests (PE—Feb 

is produced by a low-temperature 
harge that dissociates the molecules of 
gas is then allowed to expand through a 
nozzle, providing a nonthermal str 


both rodvnamic and phi sical studic 


Thermoelectric generator with nuclear battery .. . 


ource is being developed by Mon 
the AEC’s Mound Laborat 


sent stage of development. the unit 


uitput of 120 milliwatts at 
vc nversion 
Howeve 
f th 


50 milliwatt 


months. Other isotoy with diffcrent 
vould, of cou show different reductio 

As described by T. G. Linxweiler of the Research 
Div, the generator consists of 20 thermopiles, radi 
illy spaced around a lindrical heat source 
photo). Each thermopile contains 37 thermocoupk 
connected in series. e hot junctions of the thermo 


c¢ 


one edge of a thin n 
n the opposite 





heat source 
As Linxweiler emphasizes, these generators arc 


fay ty 


om general commercial use—particularly in 


wick Novel power source is this thermoelectric generator 
view of the current high cost of isotopes that appeal 


designed by Monsanto engineers Thermocouples are 
ut ible. However, 1S itope prices are being reduced installed on radially orranged mica cards Isotope gos 


ind unust 1 por I yuTce like this may justify the in the tube at the center: and electrical connections 


PI May 12, p. 72 made at the outside 


are 


ARG 


PRODUCT ENGINEERING * August 11, 1958 5 





Here’s a SPEED REDUCER that lets you 


mount the motor 
where you want j 





































































































Versatile LINK-BELT /n-Line helica/ 
gear drives give wide /atitude in drive arrangement 


Make the most of mounting space with quiet, cool-running, oil-tight Link- 
Belt In-Line helical gear drives. No need to direct-connect the motor. Where 
layout requirements so dictate—or to achieve even higher reduction at low 
cost—a chain or gear drive can be used in between. Location of input and 
output shafts on same planes makes installation easy, saves space 

Consists of a streamlined housing with double, triple or quadruple reduc- 


IBS 1 


tions up to 206 hp. Call your nearby Link-Belt office. Ask for Book 


LINK 


SPEED REDUCERS 


BOOK 2651 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in 
All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13 Australia 
Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World 
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DEVELOPMENTS 
TO WATCH 


Reliability of new weapons . 


s coming under Congressional scrutiny—pat 
ticularly ballistic missiles. Recently, the House 
\ppropriations Committee quietly set up an evalu 
ition board of Government and industry experts to 
see if the nation is getting its money’s worth on th 
multibillion-dollar defense budget 

[he legislators are concerned over the results of 
some of the big “spectacular” missile firings—failure 
ire occurring too often, they sav. The committec 
report is due to be completed by December. Con 
gress will use it in revaluing policy on future budget 
requests for missiles, R& D and production 

Dr. William A. Wildhack, physicist at the Na 
tional Bureau of Standards, heads up the evaluation 
board Other members include: Dr. Clifford (¢ 
Furnas, Chancellor of the University of Buffalo and 


A central source for translations 


of Russian technical information will soon b 
ivailable Congress approved $510,000 for the 
Dept. of Commerce’s Office of Technical Service 
OTS) to set up a clearing-house operation. Com 
merce wanted $1 million to handle the job. If the 
operation proves successful more money will likel 


I 


be pumped into the program 


Initially, the OTS is publishing a list of 
200 translated documents on hand. Starting next 
month, however, it will offer abstracts of some 14] 
technical journals—on medicine, physics, engine 
ing, etc—either on an annual subscription or indi 
idual purchase basi 


t 


Changes in reliability monitoring . 


of missile weapon systems will probably start 


pouring out of the Pentagon. A 15-man industry 
military committee has completed a_ broad-gag: 
study and come up with some definite recommenda 
tions 

The committe¢ roposes to require reliability 
checks at major points in weapon-system develop 
ment—during detailed design study, at the pre-p1 
totype stage, prototype, pre-production demonstt 
tion, demonstration of service readiness, servi 
evaluation, full-scale production, and during demon 
stration of major production improvement 

“Reliability is a parameter that can be predicted, 
assessed, measured, and controlled” during thes 
tages, the committee reported. And it laid much 
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DEVELOPMENTS 
TO WATCH 


Nonmetal flexible heating element . . . 


for home appliances, plastic-laminating and init square, for loa 
mo:ding machinery, agricultural equipment, and ft 


other industrial applications, has 1 
England his graphite oated 


Voltage may 
een developed in Hunting Mhogla 
glass fiber mesh hire, quotes price 
made ft ervice at t mp ratures’to 380 F, is being lent of 

offered in 1 tan from 6 to about 100 ohms per quantity) for mate 


6¢ down 


1] . 
4 l ( I > qu 
I 


New aluminum alloys and fabrication methods 


ire busting out t 10te a popular song } 


I’'rom Austria 


made entirely fro 


in alloy that can be 

‘Ain . Tap, shows high l 1S 
trength without | tment, and has good cast | tl says Kaiser, “at only 
ability Its ba the Austrian loundn l rice.” Named X357, it’ 
Inshtute, Li c 35 ill with mechanical propertic 
Mo: balance, Al he wrought structur . 

From Aluminum 
extrusion alloy for \lcoa, for ' 
offr better mechanical properti: vetter finish, at bonding” pro t n join 
faster extrusion speed ny 1 ivailable iluminum to carbon or stainless 

In the US, Ka nun nd Chemical re other alloys. First 

“combining high vh:ch an aluminum 
rood ductility after tainless-steel shell bod 


i 


in 


\luminum f 


in an 
port 1 high purit 


1 17 
tensile and vield 


Handle design is getting a lot of attention 


mm West Germat is these two pi untt can 


lapsed ) a Space 
it rh l ron reatur 1 b lilt-in The Sa\ mad Haunst tte1 


be sold thi 


Electric iron and hand saw show German attention to handle design. Both will compete with US products. 
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For handling 


FRICTION 


CORROSIVES 
HIGH and LOW 


TEMPERATURES 


Here’s why seals and bearings of TFE-fluorocarbon resins may be your solution 


FE-fluorocarbon resins have the low perform unharmed and kee 
i friction of any free of contamination by ibrican DISCOVE! 
vn. Under high [FE bearings can be tailore 
ficient a rthan 0.016 have loads 


been me aK The resins have prac 


| 
, high velocities or 
resistance by the us¢ 
universal chemical inertness and constructions 
rated for continuous use at tem TFE SEALS are not 

peratures from —450° to 500°F 

TFE BEARINGS can operate dry in tremes. As in the valve shown abovr du Pont 
assemblies where lubrication is difficult their low 
or impossible. As in the pump shown 


vicious chemicals or temperatur x in the Yellow | ( 

de Nemours & Co Inc 
surface friction makes Room PE2524, Nemours Building 
low torque, easy operation, perfect ré Wilmington 98, Delaware. In ¢ 

lease from metallic contact. TFE fluor Du | : a, 


I f P.O 
Ci irbon S¢ als are ay uila bl i@ in ill | 


TEFLON 


FE-FLUOROCARGON RE 


al ve, U hich handles hydrog zen per- 
oxide, ethylene oxide, hydrazine, they 
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Pressure brings 
new light 
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Irradiated phosphors show marked im 
half-life 
output by 
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reduce light 
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hydrostatic pressure, as 
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conditions 
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No thermonuclear reaction so far 
ZETA, the British now admit 
yredicted re (PE—Oct. 21, 
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Propulsion by nuclear explosion? It’s 
in idea that’s going to receive serious 
ittention. Scientists at General Dy 

f con 
olled nuclear explosions as a means 
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Process Air Heating Guide 





How to choose the right amount of heat 
for ovens and process air applications 


IUSE TO DETERMINE LOSSES THROUGH INSULATED WALLS IV This Table Lists Specific Heats 


Here is condensed information to help 
you get the most economical electric 
Average Weight 
Teen Soocthe by 4 heaters for your oven and process air 
Heat per Cu Ft design problems. 





SOLIDS Generally, strip heaters (a 
Aluminum 0.23 heaters (b) are used for natural c 
Antimony 052 2 1 . 

Asphalt 40 tion applications. For forced c 
Beeswax ) 1Or ing +f ih r he “re 
Stemi 031 tion heating, fin-tubular heaters 


Brass 10 : most desirable. 


Brickwork and Masonry 
Carbon 

Copper 

Glass 

Graphite 

Iron, cast 


> 


SQUARE FEET S 


Iron, wrought 

Lead, solid 

Lead, meited 

Nickel ! ) ‘ 

Paper 5 Here’s how yor ire the amount 

— heat required 

Pitch, hard 1. Using the form lbs of m 

Rubber “ 

Silver 57 spe cinc ht » tem 

Solder (50% lead 
50% tin > . 

Steel 12 ) for the conveyor 

Sugar ; 10: 2. Using the above f 


Sulphur 12 requirements for the 
Tallow 2 ; 
Tin, solid 55 re ated 
Tin, melted 3 Fig ire total 
Type metal (85% lead Lcetieniin ine 

15% antimony $70 yp, DOTtTomM an 


kwh required, figure he 


T 


W ood . 
Tine , ; just for ins 
7. igure are; 
LIQUIDS 
Acetic acid 
Alcohol 
Benzine 


z 
a 
< 
we 
w 
w 
w 
a 
w 


RE 


Ether 

Glue (mixed 2 ports 
water, 1 port dry 
glue) 

Glycerine 

Mercury 

Oil, cottonseed | ea 

6 20 24 28 32 36 40 44 Oil, machine ) temperature 
WATTS PER SQUARE INCH \ r 


TEMPERAT 


answer! 
Oil, olive 


IIT USE TO DETERMINE VELOCITY OF AIR Paraffin, melted 
Petroleum 
— ea —~—-— + Sulphur, melted 7 
Turpentine s Ste Pp l 
Woter 6 h inge 


ral 





GASES send coupon bel 
o_o ; General Electri 
w / + 
Alcohol... General Electric 
Ammonia 520 tadv 5 N Y 
Carbon dioxide ’ 
Carbon monoxide 


l 


Chlorine. . 2 

Hydrochloric acid 195 102 Section B723-28, General Electric Co 
1 Hydrogen . Schenectady 5, New York 
| Methane a 
, + ] Nitrogen , Please send GEA-5096, ‘‘Heating Process 
Bae ee ee Oxygen 2 5 Air” and GEC-1005, “Catalog of G-E 
100 200 300 400 500 600 700 Sulphur dioxide 155 ) anise Gaailene 


AIR OUTLET TEMPERATURE (¢2)*F 
NAME 


| 
| 
| 


COMPANY 


GENERAL @ ELECTRIC =" 


CITY 
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;lvpTOpVieneE iS O €C ddcc, , . 
Our own glossary polypropylene has not yet been mace, Why they’re using 


actic vinyl polym«e rs 


1l-Polymers in space en achieved in the laboratory the new plastics 
‘4 Wh both¢ vith 
A new family plastics made its 
debut not long ag l, with it, a 


whole new group of d iptive terms 


that seems designed for much broader 
usc Among them: stereospecific, 
isotactic, atactic, 1 syndiotactic 


All four relate 


been 
ylefin pla ti 
notably, the 
troduced by 
its American 
Corp. Here, 
ntinuing 


nater 


att 


itively low-meltin 
lh high “ 
\ 

t] 
omplex 
tance, 

is hyd er 
irbon “‘ba 
When it 

cule is stretched 

these met 

side of it, with 

the other side, 


= 
iyi 


be isotactic. 


taktikos, “‘ord 





An isotactic 


bon-hyd Moly makes a fine support for 


the tiny silicon and germanium wafers 
nstance i , On On c used in semiconductor devices (solar 
plan in \V cl l imed tl the batteries, rectifiers, and the like), 
main I i l l l says Fansteel Metallurgical Corp 
tretched, and the | os I ire and it's ready to supply special pure 
on the other molybdenum sheet, plain or nickel 


\ syndiotactic coated, or to provide the stamped 


disks themselves, as shown at right 
1 


As Fansteel points out, molybdenum 
has good thermal and electrical con 
ductivity and retains its strength at 
elevated temperatures; and, while 
far from cheap, it’s considerably 


less expensive than the semiconduc- 





tor materials 
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Miniature Directional Signal. A 


New Miractes. Today's industrial 
scientists are pioneering a whole new 
world of man-made miniaturization. With 
MPB miniature bearings and experience it 
is a wide, wide world on a tiny scale 
For in miniaturization, bearings are one 


of the most critical consideration 


PRODUCT ENGINEERING + August 11, 


1958 


Miniature Selector Switch. 


f 


} 


down to .42 « 


mimaturization 


MPB make 
down (specials on re jue 
500 types and sizes. C 
you are embarking or 
prot lem and/ or write for new MPB 
Miniature Precision Bearings, 
208 Precision Park, Keene, N. H 


Man With Miracles 
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bear bem the high-density 


Looking at high-density polyethylenes 
for improved products and lower costs ? 
Then be sure to check Hi-fax. 





LU 
Here’s why Hi-fax is different: 9 ~[— 


Different because: Temperature Resistance 


Hi-fax, as produced by Hercules’ exclusive : - 
. ‘ From boiling water to sub-zero 
temperatures, Hi-fax retains its 
dimensional stability, flexibili- 
ty, and impact strength. Non- 
toxic, too, it’s the ideal plastic 
for housewares, containers, toys, 
and food packaging. 


process is different in nature and perform- 
ance from all other high-density poly- 
ethylenes. It is formulated at a density 
which provides optimum performance in 


terms of the key properties you need. 








Different because: Lightweight Different because: Rigidity 


Providing rigid strength in thin- 
wall sections, Hi-fax, lightest of 
all high-density polyethylenes, 


The stiffness of Hi-fax permits 
the design of thinner wall struc- 
tures, substantially reducing 


material costs without sacrific- 
ing appearance or function in 
the end product. 


yields extremely lightweight, 
highly functional structures. 





Different because: Different because: Stress-Crack Resistance 


(¢ N 


Toughness 


No other high-density poly- 
ethylene can match the stress- 
crack resistance of Hi-fax. This 
key property makes Hi-fax the 
preferred polyolefin in deter- 
gent packaging, wire and cable 
coatings, and any other uses 
where resistance to embrittle- 
ment due to atmospheric or 
chemical exposures is important. 


Unbreakable and abrasion-re- 
sistant, Hi-fax provides a stur- 
dy, low-cost plastic for heavy- 
duty industrial applications, 
mechanical uses, pipe, wire and 
cable, film and paper coatings. 


efAy 








THREE NEW MATERIALS FOR THE PLASTICS INDUSTRY 


Hi-fax High-density polyethylene + Pro-fax* Polypropylene 


lo By <4 OF OF BF Die) 


Penton’ Chlorinated polyether 
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polyethylene that’s different 


ee 


Need a custom-built high density polyethylene 
exactly tailored to your market? 
Only Hi-fax gives you a choice of 7 end-use types. 








4. Extrusion 


1. Injection Molding ce ~~, Your choice of four « 
A broad selection of in- ' trusion grades specif 
| + 


jection molding types ‘ally formulated 
offering the optimum 
in physical properties, 
moldability, color and 
finish in four different 
melt index ranges. 

Royal insulated jug ha 
base, cap and handle 
molded with Hi-far by 
Springs, Missour 

i iru ‘ 4 a’ 


5. Wire and Cable 
Thr special ice 


2. Blown Containers 
The only high-density 
polyethylene especially 
formulated for blow 
molding. Produces 
lightweight, thin-wall 
containers with out- 
standing heat, chem- 
ical, and _ stress-crack 
resistance. 

Another f rst for Hi-fa ; 
Thermoplastic syrup jar 
at eft molded by Royal 
Manufacturing Co., Pres- 
cott, Arizona, for Maynard 
Manufacturing Co., Glen- 
dale, California 6. Film and Paper Coating 
Special grades With excelent 


for direct contact wit! 


3. Pipe 

An exclusive Hercules formulation, based on more than 
three years of laboratory and field testing, designed to 
yield better plastic pipe at lower cost. 


. 17 ? OclT) 
Hi-fax can be fabricated in conventional equipment, yield Resins 


films and paper coatings 


7. Monofilament 


which yield 


iniform wall thicknesses even in large diameter pipe excellent nand 


abrasion resistance, I 








Cellulose Products Department 


HERCULES POWDER COMPANY 


INCORPORATED 
900 Market Street, Wilmington 99, Delaware 
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Need a Fastener that 


Hasn’t Been Invented? 


Chances are you'll pay top price for it. 
But by following these six rules you can 


avoid the high cost of becoming an inventor!* 


that, aft 


I'S nat iral to assume er designing a pre 1] Save oney if ivOld Sf Q 
of equipment, you'll have no trouble lit fas } } | \ B 
standard fasteners to fit it. Usually such fastener the next three rul 
ill be readily available. But what happens when yo e th y] } 
d yourself with a finished design that doesn’t lend 
ess 
itself to any known fastening method 
The 1 t ex] ve thing you can do at this point i. Go o the fastening yb] 9 
iS to Start inventing fasteners Valuable man ho rs go C irly staves f de Sig D« 9 yi | | 
into rch, desig | ypes nd testing. A 1 Y , 
nie ( hese fasteners in \ larg with tl h ( 
int I will be high, | 1 rly fe 9 
oling \ . 
K mp! 
ers i | Yo I | 
ras tali [ he } 
1 » | / / ] ‘ 
R i po , | bh] 1 
ire | | fr manuta Ss 
The fast pany that serves 
probably tooled for hundreds of non-standard W | ly with the | S | 
1 and prod ed to solve probles : neer wl I] you. He's 
\ other customet Mavbe one woul h ly | oblems I e full 
¢ S Yo d ave he develoy h \ 
1 too { 
Whetl 5 | 
r] stock fastener available fo ) : os 
( ) } } | 
that hasn't me to your attention. Dis 2 » Sout 
lifed to inv 
he probler h the fastener manufacturer 4 — ; ‘ Th 
If | ha thir 1 stock, he may be abl t é' ay pa I part ¢ 
i h lard devices at very not rf onsultation he design or prod 
] o! ow proc | oro h 
1 
; military specifications 
Don't overlook free professional help! Your i ase 
( ill be glad to offer advic« send today for our forty-four page | H 
1 design ser\ I foes it for everyone else book No. 8, just pri 1. Write to Soutl D 
Unload tl him, and let his exper! South Chester Corp ion, 236 Industrial Hig] 
Wo ( ) Le I Pa 
Reprints of this page are available on request. 


. (‘FASTENERS 
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DARERS go first 


It’s surprising how frequently children’s games provide the exact 
pattern for what is supposedly a very grown-up event. Take leapfrog, 
for instance. The Soviet Union leapfrogged us on guided missiles and 
sputniks, and is presently leaping over some of the intermediate step 
in other developments. One is to go from a 2-engine transport to a 
jct, leapfrogging the 4-engine plane. Another is to go from no machine 
tool of a given type to one that combines all the best Western features 
ind more, regardless of patents. 

We've had our calamity howlers who deduce from these cases that 
the Soviet Union has surpassed us in everything technical. But these 
prophets of doom never played leapfrog. Remember that the leader 
must “assume the angle” (which we may well have done), that the 
leaper gets his spring from the back of the front man 

In many recent non-sputnik advances, the USSR has leapfrogged 


based on our previous developments. Put the USSR in the lead, and 


suddenly her engineers won’t move so fast. There’s no clear-cut path 
no one ahead to make the breakthroughs. If the Soviet Union dos 
get ahead, we can do some leaping of our own by using their tech 
nology. 

Let us not forget, by the way, that what applies internationally als 
ipplies on the company level. One breakthrough—or patent—doesn’t 


provide permanent protection here either. Leapfrogging can be don 
} 


it this level too. In a recent West Coast speech is a wry st that 
illustrates it. A semiconductor maker produces a germanium diode 
that solves a computer problem. It’s difficult to make, so supplies are 
limited. The buyer—a computer producer—soon has orders that out 
strip his supply of diodes, so he seeks alternate sources. Other man 


breakthrough has been 


facturers, seeing a market and knowing that the 
made, get into the business. Soon there are half a dozen, and they 
in supply more than the buyer needs. Then the pri falls until 
some suppliers get out. Meanwhile all are taking a | 
like this, price dropped from $2.25 in 1954 to $0.50 now—down 8I 


It seems that everybody leaped in this case—and into the sam 
hole. Somebody migkt have hunted added outlet r hunted n 
breakthrough, or picked his own market to develop. Somebody might 
have gone on instead of waiting for the meone else who dared to 
go first 

/ y - 
- yi = 
“NJ WMG Am ae 





VOSS b hee 
SEPT CERES 


OF la Sl a ae 


Wide range of premix moldings by the Plastics Division of General American Transportation Corporation includes: automotive air conditioning cabinet for O. A. Sutton Corp 
n Silvertone portable TV cabinet for Sears, Roebuck and Co.; air duct and glove compartment for a leading automobile manufacturer; vending machine air duct for Vendo Co 


Premix moldings give you all three... quality, economy, versatility 


better products and cut costs at the same are improving products and cutting costs for a wide variety 
time? Then premix moldings are for you! of industries using strong, rigid, reinforced plastics. 


When resi nd reinforcing fibers are blended beforehand, Molders across the nation rely on Dow Vinyltoluene and 
more complex molds are not only possible but completely Dow Styrene for top-quality premix moldings. They can 
practical. Slots, grooves, holes, bosses and parts with varying help you to better products at lower costs. For the names 
wall thicknesses can be formed right in the mold. And of molders and suppliers, contact your nearest Dow Sales 
whether the part is simple or complex, you'll get moldings office or write to THE DOW CHEMICAL COMPANY, Midland, 
with uniform strength and wall thicknesses. Premix moldings Michigan, Plastics Sales Dept. 2206K-1. 


YOU CAN DEPEND ON 
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Today's Plowshares: Bigger, More Versatile 


Farms are fewer but larger. Improved design of equipment 
is making the farmers’ operation more efficient. Say limit 
reached in use of automatic controls. 


New Yorx—In 1940 American farm- 
owned 13,932,000 horses and 
mules and 1,545,000 tractors; in 1956 
they owned 3,962,000 and 
mules and 4,810,000 tractors. Ma- 
chinery is taking over farm jobs. 


ers 


horses 


Economics is part of the explana- 
tion. Wages paid hired farm labor 
have gone up nearly 20% since 1950, 
ind other operating costs—feed and 
seed, taxes, on buildings—are 
increasing same time, prices 
for their crops are 
The Dept. of Agriculture 
index of prices farmers 
f 1910-14 
dropped from 258 in 1950 to 
1955, and though now 
is still below 1950. 

These pressures are driving many 
ut of business. In 1940 there 
million farms; in 1954 only 
+.8 million. The ones that are 
m the average larger and more effi- 
For 1940 Dept. of Agriculture 
100,531 farms with 


, there 


repairs 
At the 
getting 


farmers are 
dropping. 
received by 
or all agricultural products 


100 


236 in rising 


farmers 
vere 0.1 


survive 


ient 
statistics show 
than 1000 acres; in 1954 


130,481. 


more 
vere 
RAISING ROWS 

For 


nent for planting, plowing 
iting 


today’s big farms, six-row equip- 
and culti- 

-_ | whG rrr : ° 
is replacing four-row equipment; 
ten vears ago two-row 


Gas tanks 


equipment was 


tandard and fertilizer hop- 


Free-piston turbine . . . 
powers an experimental Ford tractor. 
Gases are exhausted to a 6-in.-dia. turbine 
rotor. Turbine transmits power through 
gear-reduction system to hydraulic pumps, 


cooling fan, fuel pumps, and drive shaft 


é 
& 
» ie 
ye eb toad © 


PRODUCT ENGINEERING * August 11, 


pers are larger to cut the number of 
refill stops a farmer makes in a day. 
For example, the gas tank of Ford’s 
Powermaster tractor carries 17 
gal. 

In the past 15 years, tractors have 
about doubled in power. Engine dis- 
placement has increased and efficiency 
improved. International Harvester has 
just introduced its first six-cylinder 
tractor rated 54 drawbar hp, 60 belt 
hp and 72 engine hp. 

Machines do many jobs at a time, 
and tractors 
machines. 


now 


accommodate a variety of 
Corn pickers pick corn, 
husk it and deliver it to an attached 
bin. International Harvester recently 
demonstrated an experimental hay pel- 
letizer hay 
or small cylinders in a form more appe- 
— for livestock. A combine made 
by J. I. Case Co. harvests both grain 
and soybeans when equipped with 

conventional 


that processes into disks 


header, and can be 
equipped with a special header to shell 
corm 

A Ford Implement tractor engine is 
designed for conversion to LP gas or 
diesel changes and a few new part 
Implements are designed to fit several 
tractor models without modification 
On the new Allis-Chalmers wheel trac 
for cultivating and harvesting, 
spacing can be altered by 
the operator without leaving 


tors 
rear-wheel 


his seat 


Torque-converter drive . 

developed by J. |. Case automatically ad- 
justs power and speed to the work load 
Operator also has standard gear drive 
available through a control on the steer- 
ing wheel. 


1958 


The far ll buy a rad 

his efh 
major impk 

three or four irs if the 


int improver 


Teast 


ionific 
not 


designs offe 
Vhile he does generally 

bsolescence, a Ford 
that « pact, 
gn offers 
Operation 


7 , + 
mm if rette 


7 
stviing 
out 


} 
i desi 


. 
ciean 
sales adv 
comfo! getting 
ittenh 


DOWE! 


ited for dusty driving 

ffer protection from weather 
Major design goals in current R & 
ts include: increased 
power of tr 
eight or cost; 
ibber-tired 


weighting; tract 


p! eC 
p without in 
more traction 
wheels without 
that fold 
hods « 


maxi 


met 
num 


ti without 


insfer 
ing qualit 
ind more eC: 


moving |] 
: ’ 
field 


1 


the farmer in the 


SPEEDING THE FARMER TO THE FIELD 


purrs nts used t 


Hillside automatic leveling 
both fore and aft and from 
this 
pacity on slopes up to 37° 


side to side 


keeps combine operating at full ca 


This 


combine also has 


Interna 


tional Harvester 


power 


steering and individual wheel brakes 
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Baler with a power plant. . . 
handles 200 bales an hour. It has an extra- 
wide pickup, sweep fork and auger feed- 
ing; ties 120-lb bales with either wire or 
twine 


trolk d 


igned for 


hydraulically 
hilly 


1 , 
leveling device to kec 


Combines de 
locations include a 
hydraulic p the 
machine level on a slope 

\ source at Ford Implement says 
iutomatic controls have about reached 
their limit. Farmers, he explains, want 


manual controls so they 


can set trac 


tors for the speed needed by 
little 
iutomatic transmissions 

Hydraulic 
ever, are being adopted 
O-Matic tractors 


the ope! 


load con 


litions There is 


interest in 
how- 
In the Case- 
introduced last fall, 


torque converters 


itor has a choice of standard 


multiple-gear drive, or torque-con 


drive lorque-converter drive 
eight forward 
ontrolled by fi 

] 


than load on the d 


ranges; engine 
] 
Ot accelerator 


rathe iwbal 


Pneumatic controls are rarely used, 


ind lectri drives iT¢ 
is to 


require } 


uncommon. 
weight, an 
+ 


OSTS INOTC nore 


om rust and dirt, and is 


t to repail 


GAS TURBINES 


present, the turbine is an un- 


Easy hitching and unhitching . . . 
is possible with the two-point hitch on 
tandem disk harrow and plow at left. Op- 
erator backs tractor until sockets engage 
coupling beams 
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economical power 


| Tractors do 
not ordinarly operate at full load, and 
turbine is yet available that 
operates efficiently at partial load. Ford 


source. 


no gas 
built an experimental free-piston tur- 
bine tractor (PI 154) 
that has moving parts in 


the gas-genei 


July °57, p. 
only three 
iting section of the en- 
gine. 

Changes in agricultural practice are 
creating need for new types of equip- 
ment. More corn planting today is 
done by the wheel-track method, with 
planting done in depressions left by 
the four f the This 
disking otherwise needed in 
held for 
planting, and requires only a 


ixle on the tractor. 


wheels tracto1 


eliminates 
preparing a rough plowed 


special 


Liquid fertilizers and anhydrous am 


monia need 


speci lly de signed dis 


pensers. Spray equipment is needed 


\ plastic mulch 
if found practical, will 
need special equipment to apply it 


1 
and also to 


for weed prevention 
now under test, 
remove the plastic mat 
rial when it is no longer needed 
SEEK NEW MATERIALS 
New materials 


promise to 


offer no _ present 
revolutionize equipment 


design. Aluminum still too expen 


sive for extensive use, as is stainless 


steel. However, International Harves 


ter is making considerable use of 
nodular iron 
Faster 


promoted a 


ind larger equipment has 


vitch from plain beat 
ings to nvlon, or to large ball bearings 

Fiber 
hoppers 


ph ite coat as 


ind rolle used 


IH applies 


; 
bearings glass 1S 


for some fertilize: 
1 phos a metal prepara 
tion before painting to improve paint 
idhesion. Regional bias favors design 
certain instances because of cr ps 

mditions. A West Coast 
with Allis-Chalmers 


that farmers in his area prefer crawlet 


climat 


enginee! notes 


tractors where land is irrigated, wheels 
ompact the soil to form water chan 


nels in the wr 


Large We n farms use larg 


equipment than elsewhere; 158-ft 


disk 
ire preferred to standard 10-ft, 


ind 24-in. har 


Narrows 
row blades over standard 
18-in. blades. Western farmers insist 
on lights for ti much work 
is done at night to avoid daytime heat. 
Vegetable cultivators in the West 
must provide clearance for taller crops. 

Major companies are deep in R& D 
International Harvester savs the tool 


ictors since 


Remote-operated lifter . . . 
lowers rubber-tired wheels to transport 
this IH tandem disk harrow. The lifter is 
operated hydraulically through two hoses 
connected to the hydraulic 


tractors sys- 


tem. 


new line t tractors 
IH has not vet 


engineering, but 


ing costs for its 
ran over $22 million 
costs of 
av they usually run higher than tool- 


calculated 


ing. Small companies, such as Hopper 
Machine Works of Los Angeles, see a 
market for custom equipment not pro 
ided by larg 

] 


centrate research on equipment for soil 


manufacturers who con 


1 


I 
preparation, planting, f¢ rtilizing, weed 


ing, dusting and spraying where the 


sales potential is largest. But mani 


pecial designs are needed harvest 


ing: some crops must be dug up, some 
shaken from the plant 
fully picked—an acti 

ustom designer 

Hopper has a grape 
engineering stages which w 
special planting and tr 
ilre id\ 


lahjl “es 
ing availability of the harve:s 


uning 


but some growers ar¢ 


ment by planting vines f 


il harvesting 


Aircraft Brake System 
to Save Weight, Wear 


SEATTLE, WASH 
tests of a new B. | 
cooled brake 


pleted on a Boeing 


ind = flight 
Goodri h liquid 


Taxi 
svstem have been com 

jet transport 
Flight Center 
“Brake noise, vibration or chat- 
ter, and sparks are eliminated with 
said R. | 
project engineer Fluid 
lating behind the friction 
the brake absorbs heat carries it 
out of the critical wheel and brake area 
into a liquid-to-liquid heat exchange. 
The cooled fluid then is returned to 


prototype at Boeing 


here. 
this system,” Sink, Good 
rich circu 
surface of 
ind 
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the brake to absorb more heat and 


repeat the cooling cycle.” 


Ihe brakes operate at temperature: | at last. ae 


considerably less than 500 F., as 


compared to 1300-1500 F for conven ' the ideal 


tional disk brakes under similar brak 


ing conditions The reduced tem DRY BEARING 


perature is said to lower the wear rate 





of the friction surface and reduce 


GLACIER 
operating cost. When designed as an 


integral part of the aircraft, the new " DU 
brake svstem will result in a weight , 


wing 


: / @ Low Friction and High Resistance to 
Battery-operated Train ” Wear of cesedined te? 


Tested in Scotland ¢ High Thermal Conductivity and Low 
a an | ee Thermal Expansion of BRONZE 


r tested her 


e The Compressive and Mechanical 
Strength of STEEL 


l CI ( 


1 weighing 8 tons, 


eacl ghing 
216 lead-acid cells. The Wherever bearing lubrication is a prob 
ry has a nominal voltage of 440 \ lem—in appliances, aircraft, automo 
1 storage capacity of 1,070 u biles, packaging, conveying ind pro¢ 
npere-] ‘ essing machinery, et GLACIER Dt 
mpere-nout . 
: : offers an entirely new conception of 
; te i roing ThE nt ° ‘ 
Battery-charging equipment is at dry bearing service 
h end of the line and designed to 
ge at a high rate while the trai1 


inding in the station 


e Highest compressive strength with 
no cold flow up to 23 tons per 
sq. 1n 


} 


Extremely low friction no slip 
trolyte. ‘To stick characteristics 


s circulate 10 to 100 times the wear resistance 


compart *TEFLON, du Pont Trad: I of other self lubricated bearings 


Fiuon, 1.C.1 Solid T.F.E. fluorocarbon resin-lead 
lubricant, with temperature range 
from 320° F to +536° F, unaf 

h the maximum permissible fected by hot water and detergents, 
“Ree” pr solvents, alkalies, corrosive chemi 
nph, maximum speed is cals, abrasive atmospheres 


TOP SPEED 50 MPR 


) mph. Design permits an 
. Investigate this new bearing material 
for the potential improvements it offers 
in your products. Ask your bearing 
iew of the man stops For a smooth manufacturer or write for engineering 
broc e to 
eleration cam-operated contactors rochure t 


+ SPECIAL Propucts Dept 
ire driven bv an electric motor whose ni e 


United States Gasket Company 
peed is automatically regulated by 


Camden 1, New Jersey 
the traction motor current. The two Sy tates 


ire rated at 100 kw 


the prieti gorars G asket Plastics Division of 
les through sing GARLOC K 


\ + 


75 mph/sec up to 


) mph, which is considered ample in 
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In rocket exhaust at 4400F... 


this uncoated stainless steel specimen, left 


was immersed in 4400 F, hot rocket exhaust 


center, during Cornell Aeronautical Lab experiment seeking to improve design of high 


peed missiles that must fly for long periods in low-density atmosphere 


After 20 seconds 


specimen had been consumed to point illustrated at right. Gas velocity was approxi- 


mately 4600 mph. Oxygen content was almost 5% 


Over 96 different metals, plastics, 


ceramics and special coatings and shapes were tested by CAL under varying conditions 
of time, temperature, gas velocity and oxygen 





Three Fourths of Their 
Engineers in Lab 


(COLUMBUS, Ouio An incre 


infinite 


need for near liability 


aircraft and missile components 1s 


giving the engineer a bigger place in 
the organization of aircraft companies, 
it was Hill, 


p.S alt 


asserted by Joseph | 
chief engineer of Janitrol Cor 
raft division. 

He cited the 
ing complexity as evidence of this 
need 


missile and its grow 


For example, he said, a missile 
if fairly complex design—with about 
40,000 parts—would fail at least once 
n three tries if all components were 
ubject to 


Reliability cannot be 


failure once in 100,000 


times obtained 


) 
sing larger safety factors sin 


is beefs up components and 
ight. The result is an 
for the 


tween the 


adds 
Increasing 
to work be 


MinimMun 


necessit designer 


two opposites 
weight and maximum reliability 
According to Hill, Janitrol’s ne 
plant ty pifies the organizational trend 
in the industry. Half its capital equip 


ment and plant space are for test, « 


elopment and other non production 
purposes. 

Some 25% of total personnel are 
assigned to engineering section: of en- 
gineering personnel, 25 ire in de 
in laborator\ 

Obsolescence 


sign, 75 
qu kl ertakes d 

sign as result of new development 

I'he engineer often will have to dig in 
new fields in 
pli ject 


order to 





Atmosphere entry simulator 

shown here is a new research device at 
the NACA Ames Aeronautical Laboratory, 
Moffett Field, Calif. In the foreground is 
a large tank containing air under high 
pressure. Next is a special trumpet-shaped 
nozzle, contoured so that air flowing 
through it gradually changes:in density in 
the same way that the earth’s atmosphere 
changes in density with altitude. Further 
back is a pipe leading to a vacuum sphere 
Not visible in this photograph is a high 
speed gun used to launch a test model up 
stream through the 


special nozzle while 


air is flowing through it. Operators are 
adjusting the spark shadowgraph station 
required to make accurate picture and time 
records of the model in flight. When c 
gun-launched model flies at full re-entry 
velocity into the simulator nozzle, it ex 
periences during a few thousandths of a 
second the decelerations, 
and of actual 
The simulator can quickly and econom- 
ically determine in the laboratory whether 
a design can 


stresses, pres 


sures entry 


temperatures 


survive atmosphere entry 


Bits 
And 
Pieces 


An all-weather landing system 
lon OF an earliel 
for the Navy and Ail 
Aircraft—has 


An Astrionics lab at 
Ind. f devel 


Fort Wayne, 


ping guidan¢ 
ita processing, and 
ms that will be 


} } 
ms nas bDeeCn 


national lelephon 
lditionally, a 
id\ xtreme temperatur« 
ration, atmosphere dust and 
nditions ount 
being built by 


General Dynamic’s 


ysidiary. Canadair pt 


ww Il air-to-air mis 


Modified 
plastic is 


FF-34 laminated 
withstanding 


lk ormica 
temperature 
up to 2500 I for eight minutes as a 
thermal barrier solid 
f the 


iccording to 


between the 
propellant and motor 


XKDT-target 


l’emco 


Cast 
drone, 
Aircraft sources who are de- 
eloping the rocket for the US Navy 


Soviet 
inal 
German 


Prime Minister Khrushchev, 
nt speech in Bitterfield (East 
said that Russia will employ 
pleasure” German 
ind scientists regardless of 
il attitude, and pay 
than the richest 
US or West 
h that 

rman of a 


with enginee!r 
their pt 
them bet 
companies 

| 
Germany 
will check 
f wide variety 


late 


motive transmissions has 
j 
iidid 


production it Conse 


Elect irp., Stamford, ( 


Engineer Grad Pay Up 


Or} Average 
for Oregon State Coll 


VALLIS 
ing graduates has in 

$4380 to $5640 in the last 
M. H. Haith, engineering 


ofh ported. Engineer 


ites f last June averag 


Z month !f 


mont] ip $25 a 
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PERFORMANCE 


in your 


oped. b's se fe] t— 


What do we mean by plus values? They're 
the built-in extra strength...extra depend- 
ability...extra long life demanded in con- 
veyor service. Conveyors just can’t afford 


failures that can cause a complete plant 
shutdown...lost production time that can’t 
be recovered. 


To be sure of that protection against 
costly failures...to assure the dependable 
performance you want...specify CHAIN 
Belt conveyor and power drive chains, 
sprockets, roller bearings, flexible coup- 
lings, apron feeders and belt conveyor 


idlers. These are plus value products...de- 
signed and built to assure plus performance 
under any operating condition. And you 
get another plus...the application selection 
help of your field-trained CHAIN Belt 
District Sales Engineer. From his complete 
line of plus value products, he can help you 
select the exact component that will assure 
plus performance in your cony eyors...from 
light-duty packaging to heavy-duty auto- 
motive assembly conveyors. The following 


pages tell why it pays to protect your good 


name with another...CHAIN Belt! 


e<oH ATI ™! BELT mace 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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Values for PACKAGING Conveyors 


In packaging conveyors, where high 
speed and accurate timing of operations are re- 
quired, Rex Roller Chains provide plus values in 
longer service life...more efficient operation. Pre- 
cise manufacturing techniques assure exceptional 
pitch control...an important advantage that assures 
exactly matched chain strands required in many 
conveyors. You get smoother operation...close 
control of packaging operations. Extra wear life 
and fatigue resistance are built into these quality 
chains with such important features as positioned 
seam bushings...designed-in beneficial stresses in 
link plate holes...round, matching rollers and 
bushings. 


Values for CONTAINER Conveyors 


For most efficient handling of bottles, cans, 
jars, cartons and small parts, your plus value choice 
is Rex TableTop Chains. Long the accepted stand- 
ard in the food and beverage industry, these smooth- 
operating chains provide a level, virtually tip-free 
carrying surface. TableTop Chains are simplicity 
itself...just a platform link and pin. They stay 
cleaner...are easier to clean. No pockets to catch 
and hold foreign matter. No attachments to wobble 
or work loose. And TableTop is also available in 
Nylon. This is your choice where lubrication can- 
not be permitted... where lighter weight combined 
with smoothest handling is required. 


Values for AGRICULTURAL IMPLEMENT Conveyors 


To provide the efficient operation at 
economical cost required in agricultural imple- 
ments, you need the plus values of Rex Implement 
Chains. These double pitch roller chains provide 
the smooth operation and strength of standard 
ASA roller chains but at lower cost. Five basic 
chains in this series offer the designer a wide range 
of selections to fit the individual implement re- 
quirement, and a complete range of steel detach- 
able chains is also available. Whether the choice is 
based on greatest initial economy or longest over- 
all life, there is a Rex Implement Chain to exactly 
fit your need. And all offer CHAIN Belt plus values 
in their service range. 


HMAATM! ser 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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Values for ASSEMBLY Conveyors 


Automotive plants must operate on split-second 
assembly line production schedules. Failure of plant 
equipment cannot be tolerated even for seconds 
Assembly line conveyors must be kept moving; 
Rex Automotive Line Conveyor Chains and Sprock- 
ets supply the plus values for smooth, dependable 
service. Plus values such as carefully held toler 


ances of all parts plus proper heat treatment, plus 





outboard rollers to reduce friction, all assure maxi- 
mum smooth operating life and provide maximum 
wear life. Most assembly line conveyor chains orig 


inally used were Rex, many still in service after 25 


years...today’s plus values reflect many years ex- 





»erience of supplying the automotive industry. 
L ; 


Many years experience is necessary to 
build the plus values required of chains for oven 
and furnace conveyor service. ‘he wide range of 
loads imposed on these chains operating at higher 
than normal temperatures requires design engi- 
neering and manufacturing techniques acquired 
only through years of experience. Plus values of 
Rex Oven and Furnace Chains are all parts pre- 
cision made to the proper tolerances for high- 
temperature service...correct materials...accurate 
heat-treatment techniques...experienced engineer- 
ing and design for each individual application... 
rigid testing and inspection. 


Values in BELT Conveyors 


Rex Belt Conveyor Idlers are “rated” for service 

assure you, in advance, of the life expectancy you 
want. Idlers are selected quickly and easily from 
simple selection charts. No need to buy more life 
than you need no need to take less than you 
want. A complete line enables you to satisfy any 
requirement: troughing, return flat belt, self-align 


ing, impact cushioning, spiral return and sj ecial 





types... ball or roller bearing 





These are but a few of the many types of CHAIN Belt conveyor 
components that put plus performance into your heavy-duty con- 
veyors. For complete information and selection assistance, write 
CHAIN Belt Company, 4715 W. Greenfield Ave., Milwaukee 1, Wis. 


HEATER! secr 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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Values 


for any Conveyor 


1 0 put plus performance in any conveyor, 
take advantage of the plus values offered by 
Shafer Self-Aligning Roller Bearings...in 
pillow blocks, take-ups or cartridge units. 
With Shafer you get plus capacity. They’ll 
deliver their rated load capacity for five 
years and more. Compare this with other 
bearings that will carry the same load for 
less than a year. And the high degree of 
internal self-alignment provided by Shafer 
compensates for shaft deflection, shock 
loads and misalignment so common to 
heavy-duty conveyors. With these bearings 
you get the low rolling friction of a ball, 
the high load-carrying capacity of a roller 
Shafer pluses that mean longer life, lower 
operating costs for your conveyors. 


Values 
for any Drive 


Rex Roller Chains add an important 
plus to your conveyor drives. They 
have the high fatigue strength and 
long wear life demanded in this serv- 
ice. Accurate pitch control, beneficial 
stresses in link plate holes, positioned 
seam bushings assure maximum fa- 
tigue resistance. Rex Chabelco Steel 
Chains are your plus value choice for 
heavy load, moderate speed drives. 
For complete information on Shafer 
Bearings, write for Bulletin No. 55; for 
data on Rex Roller Chains, send for Bul- 
letin No. 5725. CHAIN Belt Co., 4715 
W. Greenfield Ave., Milwaukee 1, Wis. 


SALES OFFICES: Appleton, Wis.; Atlanta, Ga.; Baltimore, Md_; Birmingham, Ala.; Boston, Mass.; Buffalo, N.Y.; 
Charlotte, N.C.; Chicago, Ill.; Cincinnati, Ohio; Cleveland, Ohio; Dallas, Tex.; Denver, Colo.; Detroit, Mich.; East 
Orange, N.J.; Grand Rapids, Mich.; Houston, Tex.; Jacksonville, Fla.; Kansas City, Mo.; Los Angeles, Ca!.; Milwaukee, 
Wis.; Minneapolis, Minn.; Moline, Ill.; Montreal, Can.; New York, N.Y.; Odessa, Tex.; Oklahoma City, Okla.; 
Philadelphia, Pa.; Pittsburgh, Pa.; Portland, Ore.; St. Louis, Mo.; Salt Lake City, Utah; San Francisco, Cal Seattle, 
Wash,; Springfield, Mass.; Toronto, Can. 


CHAIN! sect 
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Scheduled departure time: 1964. . 

Japan National Railway Corp., in Tokyo will soon start building this ac electric train 
left). Consisting of some 15 cars, each 75 ft long and 10 ft wide, and equipped with a 
15 kw motor, the “Super Dream Express” is expected to make the 311-mile run from 
Tokyo to Osaka in less than 3 hours. The aluminum-bodied, steel-frame cars accommo 
dating 48 passengers will weigh between 3 and 4 tons and will be equipped with 
rubber-covered wheels. Tunnel exits and entrances en route will be tapered to reduce 
air resistance. A lightweight plastic train brake, right, approved by Japan Railway Corp.’s 
laboratory for production is molded from a phenol resin, with asbestos, metal powder 
fillers. Coefficient of friction is 30% less than iron, weigh less than 1/3 iron brakes 


USSR Car Industry Lists New Models 


Moscow—The Soviet auto industry, a powerful engine and auton 
eking cars of higher durability and will replace the ZIM 

eliability in operation, is producing In the lower cost 

the following models car field the Soviets are « 
GAZ-69 truck has been remodeled midget 4-seater sedan, wit! 

ind now comes with a two-wheel or 22 hp engine, having maximum s] 

four-wheel drive and can carry a load of 53 to 60 mph, getting about 

of 1650 to 1760 Ib miles per gallon 
Medium and high-capacity trucks The motor industn 

have undergone changes. The ZIL-150 veloped the high-speed, 32-seat 


has been replaced by the ZIL-164, a distance bus, the ZIL-127 (PE, 


four-tonner with improved traction : | ; It is equipped with 
oe 


dynamic performance and _ higher verful engine in | Wh led brol 
; 7 | n test , 
maximum and_= average technical peed ¢ nph on @ leer Se Foxe Up 


ciop 


speeds. This has been achieved by in ew buses have also been developed While running on the track at about 18 
: F : ie i mph—300 mph over the design lir 

reasing the capacity of its six-cylinder rt lunicip ran the Project SMART Hurricane Mesa 1 
engine to 100 hp, and improving a at Hurricane, Utah. Coleman Engineer 
number of its transmission and drive Co. Inc., prime contractor, says the act 
parts loads imposed the rail are not k 
At the same time production i but the ram pressure acting 
being launched on a six-wheel cross- vehicle was at 7,500 |b per 

country truck, Z.IL-157. Its engine has which give me indication of air re 


c > In norme eration sle tece 
1 maximum capacity of 108 hp and oy a ade 


1 speed of 40.3 mph IAEA Speeds Flow of ated by a water p in the troug! 


. F ween. te rail ick is 12,000 # 
— new high-capacity trucks the Technical Information esti din SGN teak tens ene Han 
ixle, 6-wheel drive, 7-ton YAZ-214 

ind 3-axle, 4-wheel-drive, 12-ton YAZ VIENNA— | Internat 1 At 

219 have a 180 hp two-stroke, diesel nerg l nter { 

engin t lal 
Of the dump trucks, the newest 

model is the 40-ton, 3-axle MAZ-530 

Equipped with a V-12 


l + 


, 450 hp engine 

is designed for heavy-duty service 

it strip mines and quarries. The 

Yaroslavl Plant has launched produc finan 

tion of a 12-ton dump truck, the ublic 

YAZ-222, and the Kutaisi plant, a 3.5 Internati 

ton KAZ-600. Both have a two-side ibulary’ 
harge. These factories have pr trotechni 


duced dump trucks that can be un The IEC 


1 
CLis¢ 


ided on three side ational Organiz 
Chaika passenger car, GAZ-13, with — tion 
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Develop High Accuracy 


Electronic Commutator 


Princeton, N. J.—An electronic com 
mutator with high accuracy over a 
wide range of mixed source im 
pedances has been developed by Ap 
plied Science Corp., of Princeton 
ASCOP 
Ihe new solid state multichannel 
ampling switch has an input-to-out 
put accuracy of | or better for any 
mixed source impedances up to 25K 
ohms. This accuracy figure includ 
linearity and offset factors 
In addition, the commutator cd 
velops a back current of less than 
micro-ampere during the time 
channel is “off.”” This negligible 1 
rent eliminates 
transducer “‘loading.”’ 
Both the accuracy and 
itures have been engineered 
herent parts of the ring 
actuated diode, gating circuitry 
forms the heart of the ASCOP 
mutator. It is designed for lo 
lications in data handling syst 
ng time-division multiplexing 
tor will handle 0 to 5\ 
Hl IL.RALG tandard 
PAM 


ommutator 
wentional advantages of 


} 


in Power consumption 


! 
An endless parade of electrically perfect, wired terminals with than 3 watts. Design life expectancy 


absolutely identical performance characteristics is assured when 5,000 hrs, without maintenance. Op 
A-MP non-insulated Diamond Grip terminals are used. No matter ting temperature range is —60°C 
how many terminals you need, each action of the A-MP precision 30°C with special packaging a 
tool attaches a Diamond Grip terminal that gives firm, fully cir- ible for extreme intermittent temper 
cumferential wire support, for maximum tensile strength, resists haere. “She commnutat 
vibration and corrosion, while performing at maximum conductivity. Es 

The reason for these never-varying features is the exact crimping 


wit ; P 
TOXIN ely L 07 


operation which pressures the wire into one homogeneous mass 
and permanently bonds it to the terminal. Wire size range is from 


No. 26 to No. 10. Important, too, are the lower installed costs Key Executive Seeks 
of Diamond Grip terminals when compared to other methods of More R&D Flexibility 


wire termination. 
No matter what your termination problem is, our engineering San Francisco—The nation’s defen 
services are available to you anywhere in the free world. esearch and planning is saddled with 
For complete specifications, write for our Diamond Grip Ter- laborate prevention-of-mistakes ma 
minal and Connector catalog. hinery—the biggest mistake of all 
This was the comment of C. W 
|.aPierre, executive vice president o 
A Mi PP j General Electric, made recently to 5 
N Cc Oo R P Oo R AT E D high school mathematics teacher 
General Offices: Harrisburg, Pennsylvania l.aPierre, the group executive respor 
A-MP products and engineering assistance are available through wholly-owned ible for the operation of G-E’s ele 
subsidiaries in: Canada « England « France « Holland « Japan tronic, atomic and defense operation 
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is in charge of about 25% of the com 
pany’s $4 billion plus annual business. 

I'hese inevitable mistakes that must 
occur during research and deveclop- 
ment are frozen in long past the date 
when they can be corrected economi 
cally. This, he said, greatly delays o1 
prevents progress and enormously am- 
plifies cost, and it becomes the grcat- 
est mistake of all. 

“And when a program bogs down, 
the public outcry is for another Rus 
sian invention, a ‘czar’ to cut through 
the red tape and accomplish what the 
armed forces and industry have been 
trying to do all along.” ‘This is not to 
Say there should be no controls, or 
secrecy; but, like incentives, they 
should not exceed what is necessary 
to attain the objectives 

LaPierre criticized continuity of 
military research and development. 
Budgets are turned on and oft. Pro 
grams are cancelled with th« shifting 
of defense needs, and there is emphasis 
on short term rather than long rang 
weapons development 

l'oday’s military research and de 
velopment contracts leave only one 
chief economic incentive to industry 
the highly peculative hope the in 
dustry will get a production contract, 
when the greate t CCC y be for 
more basic research ] 
development,” he said 
In developing a new civilian prod- 

t, there is no substitute for men with 
a demonstrated capacity for making 
the right decisions and, equally im- 
portant, ting and correcting 
the iney 
rrozen 

“By contrast 
the producer is beset by a considcrabk 
number of people with the laudatory 

yet impractical—objective of prevent 


ing all mistakes 


tremendous veto powers. But the peo 


[hese people have 


ple with the go-ahead authority ar 
rarely in evidence and sometimes can’t 
be found at all for long period Dh 
flexibility to ‘turn on a dime’ is lost 
by this procedure, and many initial 
mistakes get built in to be changed 
later at much greater expense.’ 

He said that although the militar 
go through the motions of 
responsibility on their con 

ors for we ipons cle ig and devel 
opment, they frequently pecify how 
this work shall be done and retain au 
thority to approve design drawings, en 
rineering changes and proposed devi 


tions from the specification 
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look at these advantages of 


FINISHES 


Aircroft and Missile Ports 





Outdoor Furniture 


IDITE 


for 
CORROSION-RESISTANCE 
PAINT BASE on 
ALUMINUM and MAGNESIUM 


EASE OF USE—Iridite is a simple chromate conversion 
treatment. Fast, easy, economical. You just dip, brush 
or spray it on the part at room temperature. No spe- 
cial equipment. No specially trained personnel 
OUTSTANDING PERFORMANCE—Forms a film that is an 
integral part of the metal itself. Can’t flake, chip or 
peel. Takes paint firmly on initial application, and the 
bond lasts. Even protects areas scratched in use. 
LOWEST COST—You have only minimum equipment 
cost, no special racks, high speed operation, lower 
overall handling costs. 
CHOICE OF APPEARANCE—Clear coatings that retain 
metallic lustre to dark, maximum protection coatings 
A variety of colors is available by dyeing. 

RIDITE +14 and + 14-2 (Al-¢ for ALUMIN 
Two specially formulated finishes that give you maxi 
mum latitude in aluminum treatment. Both provide 
excellent corrosion protection and paint base. Iridite 
#14-2 is an improved product that allows greater 
flexibility in operation and coating thickness and pro- 
duces the optimum in corrosion protection 
Either coating provides corrosion resistance superior 
even to complicated electrolytic treatments in a frac 
tion of the time. These coatings also offer many other 
valuable characteristics: they have low electrical re 
sistance, they aid in arc-welding, provide a good base 
for bonding compounds, have no effect on the dimen 
sional stability of close-tolerance parts. Final appear 
ances ranging from clear through yellow iridescence to 
full brown can be obtained. By dyeing, you can pro 
duce red, green, blue, orange or yellow finishes 


Produces a protective, paint base film with corrosion 
resistance at least equal to that obtained from long, 
high-temperature dichromate treatments in a fraction 
of the time and at room temperature. The appearance 
of the coating can be varied from light brown to dark 
brown and black. 


SEE FOR YOURSELF WHAT IRIDITE CAN DO... SEND SAMPLE 
PARTS FOR FREE PROCESSING. Look at the results, test the pro- 
tection, evaluate the savings. Also write for handy Reference 
File of the most complete data published on chromate conversion 
coatings. Or, for immediate information, call your Allied Field 
Engineer. He's listed under “Plating Supplies" in your classified 
phone book. 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET 
BALTIMORE 5, MARYLAND 


Manufacturers of IRIDITE", IRILAC , ARP Brighteners and 
Plating Chemicals — West Coast Licensee: L. H. Butcher Co. 


CIRCLE 67 READER SERVICE CARD 29 








put heat 
on the “spot”’ 
in a.hurry 





at under 

rmai control ior dies, platens 
mentation or other process equip- 
HOTWATT Cartridge Heaters 
dependable, econon 
nique production 
HOTWATI 
standard 
there 


l, wattage and 


ical answe! 
system em- 
offers a wide 
cartridge heating 


is a size, sheath, lead or 


Oltage to meet 


requirements 


Stainless steel sheaths to precision tolerances 
for complete contact 


Maximum surface temperatures to 1250°F. 
Rigid external terminals with repairable leads 


Heating elements just beneath surface for 
maximum heat transfer 


Connections are S.S. screws and nuts or nickel 
alloy lead wires swaged to rigid EXTERNAL 
terminal tubes 

Standard units moisture resistant — liquid 
tight on specifications 


Basic designs are readily adaptable to special 
requirements, sizes or ratings 


HOTWATI Cartridge Heaters are 


1 diameters fron 7 D 


lengths 
ed. Customized units and ceramu 
short runs without 
iarge. When you need 
HOTWATI 


k 
1 the try 


NEW 
CATALOG 
contains full 
description, specifi 
cations and prices for 
the HOTWATT line 
Write for free 

of Bulletin 


HOTWATT, INC. 


Electric 
Heating 
Specialists 


75 Maple Street, Danvers, Mass 
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Solar Heat Experiment 
May Lapse—No Money 


PHOENIX \RIZ 
sOlar-he iting expe 
loubt. Ac« g 
for Applied Sola 
iT ecause OF 
1 lack of funds 
hou PE—Mar 
was compl ted last 
direction of John Yell 
sulting engineer and exe i 
of the Association. Cost of 


mstruction was put at $70,000, plus 


resident 


I 


$13,000 for extensive instrumentation 


laintenance 


Ilowever 


dent 


FORCED TO SELL 
lhe directors have 
ip fo ile—at 
condition that they retain access to 
the house to record performanc 
instrumentati 


put the hou 
$50,000—with the 


maintain 


supervise 
trumentatio1 
> lar radi 
ected by mov 
entral ¢ 
north a outh end 
he louve idjusted daily 
best angle for collecting sun’ 
n cool we 
unmer. Louvers will 
ind Swimming 


hot-water 


pool in wit 


requirements r-round 
nd minimiz ] 


\ he it 


sum mMe!l 
idditional 


W Cll ni ( ( ring p 


pump 
hea tracted 


+ 
ld 
house are 


OVE! 

oh th 
winter and 
ter heating o 
ent 


rth are 


abi 


KE 


develops 

| unique 

| drafting 
surface 

: on Du Pont 

| Mylar® base for 


HERCULENE 


TRADEMARK 


Drafting Film 


Why 


Only K&E has the skill and 90 
years’ experience that produced 
America’s most preferred trac- 
ing paper and tracing cloth. 
Now K&E is producing, on a 
Du Pont “Mylar” film base, an- 
other superb drafting medium. 


unique? 


Herculene Drafting Film is su 

pe rb four ways 

e superb for pencil drafting 

e superb for ink work 

e superb for typewriting 

e and for all three it has un 
equalled erasing qualities 

We'll gladly 

free sample of 

Drafting Film. Just 

ind mail the 


Convince yoursel} 
send vou a 
Herculens 


fill in coupon 


KEUFFEL & ESSER CO. 
Dept. PE-8 Hoboken, N. J. 
I’le ese e details and atest 
of K&E He ene Drafting Fil 





NOW AVAILABLE! 


New drafting films made with Du Pont Mylar 
resist rough handling... safeguard your investment 


Now you can safeguard your investment in costly original 


HIGH TEAR STRENGTH... 


ghest handling 


ES 


P 
Broz 


SUPERIOR TRANSLUCENCY .. .fo:te GREATER FLEXIBILITY 


t or shrink... remains waterproof 


peatedly w 


SEND FOR FREE SAMPLES. See for yourself the many per 
formance advantages you get with new drafting films made 
with ‘‘Mylar’’ polyester film. Send for your sample sheets 
today! Write E. 1. du Pont de Nemours & Co. (Inc.), Film 


Dept., Room P-8, Wilmington 98, Delaware. 
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OUTSTANDING STABILITY ... won't dry 


drawings by using the new pencil and ink drafting film 
made with Du Pont ‘‘Mylar’’* polyester film. What 
more, these crack-resistant drafting film 

than many grades of cloth! 

Look at the remarkable combination of benefits found 
in these new drafting films! They resist tearing 
embrittle with heat used in reproduction won't yel 
low with age... won't soak up moisture or grease from 
hands remain waterproof. Next time you order, specify 


drafting film made with Du Pont “‘Mylar 


DU PONT 


MYLAR 


POLVESTER FILM 
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DEVELOPMENT 


PLANNING: 


four steps to low-risk products 


ZUCE KOGAN, Consulting Engineer 


e Your company must find new products or go 
out of business. 

Copying or restyling is not enough 

In 1960, 13% 
will be of products not yet developed last year. 
RCA alone expects to double its sales in 


ten years with products currently non-existent. 


of all civilian-goods purchases 


Che injunction is plain 
Modernize your pre-development planning— 
or succumb to competition 
Most companies treat new-product finding 
is a haphazard appendage to product development 
ind the mortality rate shows it 
Pre-development planning should precede 
product acceptance. It must involve a careful 
match of the new product to company 
capabilities and know-how. Good planning will 
narrow the choice to those few ideas that 


nake better-than-average product risks. . . 


HERE'S HOW [_» 


2 FIND THE BEST PRODUCT 


Profitable existing products or lines are good 
guides to highly profitable new products. Note 
that a company must not be satisfied with the mere 
existence of a profit; it must seek the greatest pos- 
sible profit from each product. 

Seasonability may strongly influence the choice. 
A manufacturer of Christmas gifts might look for 
a portion of the June wedding or graduation day 
market to fill out its seasonal lull. 

Materials can also influence product selection. 
A manufacturer of copper parts found plastics 
taking some of his sales. A market study con- 





1 COMPANY LIMITATIONS 


First, what can (and can’t) your company do? If present 
production is seasonal and you want to fill in the valleys 
to make existing plant and equipment pay off, you are 
limited to the products which can be turned out on that 
equipment. 

What about your sales and distribution setup? Unsuitable 
marketing facilities can quickly torpedo a new product. 
Will the new product justify a risk in unfamiliar selling 
and advertising? 

The company’s financial situation heavily influences prod- 
uct planning: a firm with a few million dollars of idle 
capital may not be concerned about additional equipment 
or an increase in sales staff. It is willing to gamble for big 
stakes and a high sales potential. A smaller company may 
prefer less potential with less risk. 

With preliminary objectives roughed out and company 


limitations accepted 











vinced him that his market was doomed. Rather 
than scrap his metal-working machinery he found 
a new product in which plastics couldn't touch him. 

With product categories established, let the 
imagination loose on the problem. The product 
must be new or have significant innovations. It 
must have customer appeal. Here originality and 
creativity are essential. 

When a bright idea does turn up, make a 
report and preliminary drawing emphasizing what 
is new, what makes it superior to the competition. 
Run a patent search for absolute safety. Then ...*° 
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3 SCREEN AND EVALUATE 


Methodical, unemotional screening will elimi- 
nate products which are impractical or do not fit 
company limitations. Methods vary, but thorough 
screening should consider about 50 items. Effec- 
tive evaluation would include a method for grad- 
ing each screened item. In this system, for example, 
a product would be graded zero under “Service 
Facilities” if it requires servicing—and no facilities 
were available. 

Regardless of individual procedures, screening 
must be designed to fit the newness of the product 
and will include several pvints. “Timeliness” is one. 
Often products are so far ahead of their time that 
vast advertising expenditures are necessary to 
create a demand for them. If company finances 
can’t stand that drain, it’s best to look for another 
product. A good screening should also include the 
non-competitive life of a new product. Every new 
product has a life span which depends on how 
soon a competitor enters the market. 

Before a single development dollar is spent, 
planners must estimate development costs and 
submit design recommendations based on studies 
OF scenes. 


THEN DEVELOP 

When the mar ud finished, the 
manufacturer is ready to decide on the ov 
feasibility of w idea and, if the verdict 
favorable, turn it over for development 
Because of his market sutdv, he’s able to recommend 


possible improvements to the designer 


And the designer will probably come up with 


me mor But one caution here: if suggested 
ments are radical and costly, they too should 
) through a planning cycle to guarante¢ 
cir feasibility. Then, when the new product hit 
market, the manufacturer’s careful planning 
off in higher success percentages 


r proht margin z 
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4 THE NEW PRODUCT MARKET 


The market study should: 

® assure that the product has adequate 
sales potential. 

@ seek factors which could increase this 
potential. 

® provide information to development 
engineers 

For example, customer response on one 
study led a manufacturer to increase sales 
by miniaturizing his siren adaptors so they'd 
fit in restricted spaces. And market research 
told another firm that “install-it-yourself” kits 
would eliminate many customers’ objections 
to high installation costs. 

Market research should also give some 
indication of possible price categories. In 
dustrial customers with large engineering 
staffs seem to prefer expensive apparatus 
bristling with knobs, gages, dials and other 
controls, while smaller companies want the 
simplest, least costly units. Best practice is 
probably to set up two designs to reach 
customers in two price categories. That way, 
demands of both large and small companies 
are satisfied 

Finally, the market research program 
should determine the extent of indirect com 
petition. For example, how would a pipe 
coupling compete with a pipe union? 
Although different, both products do exactly 
the same job. 














. 





POWER VACUUM SWEEPER 
re-designed model at right 


old model below 





INSTRUMENTS AND CONTROLS left are grouped for operating 


standing position in floor-cleaning machine (below 


3. at 
ae 
3 


a 
e 
¥ 


Ff = 
Cae 
| | f Se 
SHORT-WHEEL BASE oe 


power weeper 





Some examples of mobile 


in-plant equipment 


FLAT-BED TRUCK 
At left, deck panels are removed 
revealing batteries, gear motor 


transmiss 


@ A three-wheeled, flat-bed, battery-pow- 
ered truck (at right, above) forms the basis 
of a line of maintenance, materials-han- 
dling, personnel-carrying and fire-fighting MAINTENANCE TRUCK. 
units. Standard gear motor and 9 ft x 40 in note tool and 


wide chassis can carry up to 1] ton, plus four materials storage 


or five men, at speeds as high as 14 mph es Sows 
Driver stands on treadle-type platform that 
functions as a “dead-man”’ brake and motor 
control (on fire truck his weight also switches 
on siren and light). 90° turns can be made 
in aisle intersections as narrow as 7 ft 
Built-in charger plugs into any 115-v outlet 
Made by Victor Adding Machine Co., Chi- 
cago 18. 

An industrial power sweeper (opposite 
page) is the latest in a series of mobile 
housekeeping equipment redesigned by 
Scharfenberg-Polivka of Glen Lake, Minn 
for G. H. Tennant Co. Transmission, drive 
assembly, steering systems, vacuum equip- 


ment and engine are the same as in old FIRE-FIGHTING TRUCK 
carries 4 


model. Wrap-cround bumper forms top of 
or 5-man crew 


chassis, and sheet-metal housing encloses 
more compactly arranged structural and 
operating elements. Except for hydraulic 
mechanism added to lift dirt-collecting bin 
from beneath driver's seat, new model is 
no more costly to build than its predecessor, 
although brush is now engine-driven. Pre- 
viously re-designed industrial housekeeping 


equipment in this line are also shown 
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unusual design 
in upset forging... 


BALL-JOINT HOUSING for 
the steering and driving me- 
chanism of the Clark Equip- 
ment Company’s line of Four- 
Wheel Drive MICHIGAN 
End Loaders and 


Dozers formerly produced as a 


Turbo- 


steel casting is now turned out 
by Commercial as a closed-die 


forging on an 8-inch upsetter. 





80 Ib. forging replaces 95 lb. casting 


A saving of 15 Ibs. of metal on each 
housing component is only part of the 
impressive cost cutting story made 
possible at Clark Equipment Company 
by a switch to upset forgings. 

When the parts were produced by Com- 
mercial as closed-die forgings on an 8- 


inch upsetter Clark Equipment reported: 


1. An initial cost saving of 90¢ per part. 
2. Closer tolerances for a 10% machin- 
ing cost saving. 


3. Norejects due to hidden metal defects. 


P Ween feat 
—ae | 


y” Dia. 


f-3%" 01 





UNUSUAL SHAPE and characteristics notwith- 
standing — flanged on one end, belled on the 
other, and open on both ends—Commercial engi- 
neers proved this part could be produced as 


on upset forging with greater cost savings 


36 
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Now, this important component not 
only costs Clark less per unit, but 
because of its controlled grain flow and 
efficient metal distribution it provides 
maximum tensile and torsional strength 
to resist unusual operating strains as 
well as massive and unpredictable shock 
and load. Longer operating life and 
trouble-free performance are assured 


And because forging impact and pres- 
sure produces a more dense, more uni- 
form metal structure, forged parts 
absorb and dissipate heat at a uniform 
measurable degree. Obviously, that 
means elimination of distortion prob- 
lems in heat treating. It also means 
fewer rejects during machining, since 
this dense uniform forged metal has no 
hidden internal flaws. 


With new forging techniques continu- 
ally unfolding to meet specific job 
requirements, more original equipment 
manufacturers are increasingly looking 
to upset forging to help solve their com- 
ponent forming problems -—stronger, 
lighter, more compact parts at less cost 
per unit. 


Many parts like this unusually shaped 
housing for Clark Equipment, which 
were formerly considered impossible to 
forge, are now routine at Commercial 
An carly check with Commercial’s forg- 


and Stamping Company, Dept 


ing engineers on your particular com- 
ponent forming problem may pave the 
way for improvement in your product 
design and production methods—could 
save you time, money, and help im- 
prove performance and operating life. 


WHEN AN UPSET FORGING? 


Check your part forming problems 
against this list of “bench marks” for 
parts requiring: 


e@ Reduced weight, thinner section, greater 
strength 


@ Consistent soundness — no losses due to 
porosity 


@ Good appearance—smooth, close-grained 
surface 


@ Superlative shock and fatigue resistance. 
@ Uniform response to heat treatment 


e Cost-cutting advantages in finishing—less 
waste metal, reduced machining, no 
rejects due to hidden flaws 


Address The Commercial Shearing 
G-33 


Youngstown |, Ohio. 


LOMMVMERCIAL 


shearing and stamping 
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Ceramics that are ductile .. . 
—_— 


Snap-action power relay with rolling springs . 
] 4 hy I 1 l g ] Ss 1 t | I I ] 


( 


t I Amer 
can Lava Corp., sub. Minnesota Mining & 
Mfg. Co., Chattanoog 


’ 
ling spring Mea , \ t $2, in large quantit 
for 2PDT; 5 to S-wh ry n iter fron Arco Div., 
Robertshaw-Fulton Controls Co., Columbus, Ohio. 

Circle 11, inside back cover 


i Tenn 


2, Reade 


Vane-operated limit switch . . . 


{) 


General Electric Co., Schenectady 5, N. ¥ 


Circle 13, Reader Service 
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Rubatex gaskets insure tight] |e" °"o""™ 
seal on L &N instruments 














To see Leeds & Northrup instru- 
ments ... on a foundry casting 
floor taking the guesswork out 


of pouring temperatures 





controlling forging temperature 
and being subjected to severe 
vibration from 30 steam ham- 


mers 24 hours a day, 5 days a 











week . .. on countless other jobs 





with a wide variation in temper- 


atures, atmosphere and usage Electrical contacts .. . 
. is to realize the important ire made from special rod stock with cx 


role of RUBATEX CLOSED tact metal core that t to fo 
CELLULAR RUBBER as an oe: Ye 


effective tight door seal to in- . de ‘i " . ee. 





Insures accuracy of L&N Speedomax H 


Recorder-Controllers as gasketing on in sure the accuracy of these in- fine silver oin ver, gold, palladium 
strument doors f , ] 1 } 
struments my Of a number pecial alloys > 
iat il is usually f nachining 
pays - ¢ — rass, alth« gh th I mat rial in I 
What’s more — RUBATEX re- “nis ' 
ad i djak t bts j ‘ , . d. Contacts are produced complet . 
=e pio ii iii tains its shape and effective seal- + wo beoeiate of 
+44 t = SSS ——— . 8 . i ; 
\ ens =>—aes ing qualities even though instru- ther operations employing heat. T: 
$ 3 x or c c : i 
; . \ tn nexnensit onterts a: 
: | At ment doors may be opened daily te orig . , 
ee 25 , reported to provide uniformity and accu 
yasea. for many years or sometimes , ‘preteen ewe 
z A bad tf °.* ite, improved electrica id, g n 
: \ TH} left open to the atmosphere for il and trica d t t ( 
8 \ { weeks at a time. tours. Made to specifications. Delis 
° N $3 jatar TEEN Ut. 8 t 3 | ( uid 
7 , = 7 i ~ 
id ii i =. : 
> i ver than 1 itiona zed con 
tacts. Fansteel Metallurgical Corp., North 
pars escoveey Chicago. Il. 


Circle 14, Reader Service Card 


Compression set test run 
over a period of 42 weeks 


show how RUBATEX stocks Vertical rotary forging .. . 


recovered 92° to 9 ! nachin us four dic-faced " t 
original thickness after dead shape a rotating 1 = ; ve 
load was removed—indicat g 


hallow billet. eit) Se aie } ate 
ing the superior ability hollow biter, either A Seicnt Moving 
RUBATEX to keep coming CLOSED CELLULAR RUBBER billet during forging iid to effect con 
back for a longer time and to siderable material, time and weight (as 


much as 3 saving OD tolerances 
+0.012; ID, 2 14 in. Curtiss-Wright 
Corp., Wood-Ridge, N. J. 


SON" TRA SKETS 











gt ete aapreeeipereggny Circle 15, Reader Service Card 

; RUBATEX DIVISION, Dep 

; GREAT AMERICAN INDUSTRIES, INC. | 

| Bedford, Virginia | 

1 gs E8)*q | Send for Gear pump for up to 60,000 
% For ful is end camole of Qubatex | . 

? ‘ Shasd Gade tebe Eaenaten | free sample rpm, 4000 ps! ae oe 

| i E oe Ee etadaaes | handles all ordinary oils, fluids, fuels 

| % rs | and data sheets Cartridge-type construction provid hy 

| % ‘= ! draulically and thermally controlled gear 

Lice erererer ener anen anna an nara aaaeenen learance at all pressure Cavitation 1s 
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liminated at high speeds by a pass for 
leakage fluid permitting it to re-enter M t C al A A | C A L 
inlet chambers controlled by a spring 
loaded valve that opens when pump tends 
to cavitate. Price and delivery informa 
tion available only on specific customer 
requirements Adel Precision Products, 
div. General Metals Corp., 10777 Van- 
owen St., Burbank, Calif. 
Circle 16, Reader Service Card 








Composite transistors and 
diodes... 

combine a number of germanium and/or 
silicon junctions and associated prot 
tive circuitry into units that are said to 


pote \. Has Advantages in Thousands of 
i> ainiaes lock eucianie a waa New Applications! 


ith foll 


provide ultra high gain 


NPN, PNP, PNN, NPI ran I 
ind a shunt regulating diod Advanced 
Research Associates, Inc., 4130 Howard 
Ave., Kensington, Md. 

Circle 17, Reader Service Card 


jee, 


aml 


3 Dimensional Cams can be 


Miniature turret packages . . . used in applications where “x 
assemble precision rotating ser sa and “‘y” are input variables of 
ponents er unlike conventional 
aii - e temperature e¢ pressure 
paCkKages, Which line up mponent Cl . . 

end Bec 1use of m I ng t hn ju : bd R.P.M. e liquid flow 
motor can drive more that my e speed e altitude 
n the same or d or any of thousands of other forces 
or motions. 


NOW AVAILABLE . . the 
latest and most complete bro- 
chure on 2 and 3 dimensional 
cam control. Fully illustrated 


ind output and diagrammed— design, 


oni on to oth 1 en or ; 

assemblies. Photo sh : BS aati “z" is the instantaneous resultant or 
tachometer, a gearhead and a_ potenti readout of the two input variables. 
meter enca l ln a ] 5 Z f(x,y). 


in. long th a nominal OD of 23 in 


Mechatrol Div., Servomechanisms, Inc.. Some advantages — 
1200 Prospect Ave., Westbury, N. Y. 


Circle 18, Reader Service Card 


t development, application in- 
formation. Send for your copy 
today! 


e withstand severe 
environmental extremes 
fidelity of readout 
Analog computer .. . smaller control size 
| plots val f algebr lighter control weight 
x variable b dependability 


ilculates and 


ions of a 


in de S1g1 


tworks, analysis of electro THE 


me il and ¢ 


in other problems that ‘ arity ; ti ap L) /\ L L, L y 
Laplace transforms f inear differential | i | Ly i eu / {7 
equation Electro-Measurements, Inc.. ‘ 


/ 
7536 © W. Messin Ave. Pesta’ 1 HARTFORD CORPORATION LY 


a 
Ore. CAM DIVISION 


Ciclo 19, Reeder Berdec Cond FRANKLIN AVENUE e HARTFORD, CONNECTICUT 


jTarbel 
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PROCESSES . 





“Continue to ureWorgonite!" Tiree naa 


r savings 
¢ durin’ ~ an.* 
re re” 
use on all Le 
ate == =— 
Signed maou 
st Enginee 


now 105 


on request) 
chief Te 


Bearings 
Pump Vanes 
Valves 
Slides 


CAM THRUST SELF LUBRICATING 
BEARING PISTON RING Seal Noses : 
( Jr 


Dynapar Corp., Skokie, th 


Gland Rings 
Rod Packings 





Piston Rings 


| Stainless-clad copper wire . .. 
Electro- | is said table as an elect 
Mechanical , > 


PUMP VANE CURRENT COLLECTOR Contacts 


JET ENGINE MORGANITE 





Specihy SELF-LUBRICATING 


MORGANITE 


Production engineers and product designers! Call or write 
Morganite offers many important advantages for complete 
...18 self-lubricating, non-contaminating, information — fur 1 in a variety of 
corrosion resistant, non-warping, and non- no obligation. Sylvania Electric Products 
gumming. Get all the facts on cost-saving, Inc., Warren, Penna 
high-performance Morganite components now. Circle 21, Reader Service Car: 


ly ...FOR OVER HALF , : 
Morqanite. —— ee ee. . 
TOT n Class oT D ind 


4 








. 3306 48th Av Class IT, gro 
INCORPORATED Long Island City 1, N. Y. ts 


Manufacturers of Fine Carbon Graphite Products including Mechanical Carbons, Motor 
and Generator Brushes, Carbon Piles, Current Collectors and Electrical Contacts. 


Distributors of 99.7% Pure Al,0; Tubes and Crucibles 
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ire offered. Time delay timers reset auto 

matically and are available in time cycles rr 
from 1 sec to 3 hr Load rating is 10 f \ 
imp Adjustment and dial are external or ; 


\n automatic reset timer with a load rat 


5 amp time cycles from | s« ~ 
manual set timer with a load a 


wail in time (ee + RE Ae Sr 
to Adjust 


seco PLASTIC PARTS *£se2t% 


the outside ‘ ees 
a | re... > 


) } 


iit 


I int housings a1 ed. Dept. A9, 
Industrial Timer Corp., 1407 McCarter a OW cos é 
Highway, Newark 4, N. J 
Circle 22, Reader Service Cord | RODS « TUBES » SHAPES 
in all colors...in your choice of 


PLEXIGLAS © LUCITE » ETHYLCELLULOSE 
POLYETHYLENE * ACETATE * BUTYRATE 


in stock...or quickly made to your specifications 








Write, wire, phone for Bulletin E, samples and 
prices . . . or send specifications, blueprints, for 


immediate quotation QO 


ACE PLASTIC COMPANY 
91-56 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 
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DURAKOOL 
Tilt Switches 


are the Life of your 
Automatic Controls 














Baker Perkins, Inc., 100 Hess, 
Saginaw, Mich 





Service Card 


Silicone insulated motors . 


e 
MILLIONS OF 
WITHOUT FA 


CYCLES 
ALTERING 
oa 


See telephone directory for local distributor, or write. 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 


99 for lowerated motor), Abi ALL- STEEL 
toh allsCaies MC ‘Durakool 22:2", oe 
t to 8 wk Allis-Chalmers Mfg. = 
Milwaukee ] 

( e 4 Reade ervice Card 
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call on 


BART 


for controlled 


PRECIOUS 
METALS 
PLATING 





BART specializes in plating to heavy industrial thicknesses with every type of precious metal 
Backed by 44 years of experience and equipped with large modern facilities augmented by 
one of the most extensive engineering and research organizations in the electroplating field, 
Bart Manufacturing Corporation can provide an unequalled plating service 

Contact BART today regarding your present precious metal plating problems or future 
requirements 

GOLD PLATING: Specification plating up to .001 inch with conventional or bright gold over 
complete surface or on specified areas. Heavier deposits on critical areas can be deposited by 
use of BART-developed techniques. Piece parts up to 6’0” long can be processed 
barrel facilities available for small parts 

SILVER PLATING: Heavy platings running up to '*” and more for caustic processing equip- 
ment and other uses. Specification platings as under-plating for Gold and Rhodium 
RHODIUM PLATING: Heavy platings to .000150” and heavier for corrosion resistance and wear 
resistance on contact surfaces 

PALLADIUM PLATING: Heavy platings for corrosion resistance used as a non-tarnishing finish 
on silver plated waveguides and other electronic components 


MANUFACTURING CORPORATION 
ELECTROFORMING * PIPE LINING & COATING © PLATERS 
CHEMICAL PUMPS * ENGINEERING DESIGN SERVICES 
227 Main St., Dept. P, Belleville 9, New Jersey 
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Complete 


write for NEW 


roy Wy \mole: 


of Kendall — 
Governaire 


precision pneumatic 


PRESSURE 
REGULATORS ior Industry 


The facts you need on a complete range of % NPT...in supply pressures up to 250 psi 
pneumatic pressure regulating valves and Fact-filled pages spell out the full story: 
volume boosters. Here is your guide to a__ characteristics * pressure ranges, ratios * ap 
series of pilot-operated and direct acting plications— for 16 different models includ 
regulators—in pipe sizes from “% to % and ing motor operated and lever set types 


Write today for the new KENDALL- GOVERNAIRE catalog 


STRATOS 


INDUSTRIAL PRODUCTS BRANCH 
Route 109,West Babyion, N.Y. 
A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Turbo-Expanders and Compressors 
SPECON Variable Speed Drives and Transmissions 


Pneumatic Pressure Regulators 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES . 








Toggle relay... 


‘ ] 
American Electronics Co., 280] 
37 Ave., N. E., Minneapolis 15 


Circle 25, Reader Service Card 


Miniature latching relay . . . 


id G 


ghs 4 oz; sealed unit i x 13x 
and weighs 6 « Potter & Brumfield, 
Princeton, Ind 


e 26, Reade 
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Another new fastener idea by Parker-Kalor 


Screws on the floor mean trouble at your door! even in very thin gage metal sheets 

Ordinary fasteners when used in the assembly of Developed by P-K’s research team 

thin gage metal sheets, often spin or slip—result in tionary “Hi-thred”’ is THREADED FULL TO THE HI 
work stoppages, salvaging operations, higher pro- —WITH THE LAST THREAD ACTUALLY TERMINATIN( 
duction costs. AN ANNULAR ORIFICE IN THE HEAD ITSELF! 

Now you can substantially reduce waste motion, For samples, see your nearby Industrial D 
rejects and lost time, with Parker-Kalon’s new utor or write P-K direct. ‘““Hi-thred”’ 
‘Hi-thred” Self-tapping Screw . . . the new fastener available in production quantities in Types “A 
that grips securely without spinning or slipping .. . “Z”’ in non-countersunk head style 


PARKER-KALON “Hi-thred”’ 


Self-tapping Screws 


Sold everywhere through leading Industrial Supply Distributors 


PARKER-KALON DIVISION, General American Transportation Corporation, Clift 


fastener 


saa ay 


s 
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( Advertisement) 


___Two Readers 7) cieyipit SHAFTING OFFERS — | SONFICANT COMPONENTS 
Priced Right PROCESSES .. . 


NEW FREEDOM OF DESIGN 











for 


Filmsort 


Aperture Cards 


The Filmsort Company has broken the 
price barrier on microfilm readers with 
its two new models designed and priced 
for engineering department usage. 

Both cover the entire frame of a micro- H H i 
filmed engineering drawing. The Inspector o egg iio wn haft Electric heating units... 
"50"—a portable model—costs $59.50. : “ : tt ? ay: ae coe oe “ wes ; é ‘4 flat and semi-cylindrical in a w ide rang 
The Inspector "25""—a vest pocket gad- antag Abaca 3 I I 
get—costs $5.50. 

At these prices, everybody can have 
a reader. 

There isn't enough space in this adver- 
tisement for pictures and specifications. hamber Cx 
So, why not write us and ask for our new muffled. dependis 
one-page brochure on the Inspector “50” Saeee + nit me iia. s a ee 
and Inspector "25"? cS rie nf Cease : peg tx ok in ogi ylindrical units are 


e ngths of 
The Filmsort Company 
Pearl River, N. Y. 
A DIVISION OF MIEHLE-GOSS-DEXTER, INC 


temperatul 
] 
max. Flat unit 
uped 








, 
standard 

| complete information on Circle E ‘Ne range from 210 to 3 depending on 

atuir ra ha limensions 


utv Electric Co., Milwaukee 1. 
Circle 27, Reader Service Card 


| Shafting temper! 
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— — —EEE 


(IF THIS IS YOUR PROBLEM 





Plunger-operated switch .. . 
If you need effective, highly readable, i er ea 
smartly illustrated company literature 

(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business .. . 





3 OZ , ] tO! I nsealed swit h 
THIS 1S YOUR ANSW mounting wt 1x3 24 in. Ship 
ER mou if tis | 24 in Shipp l 
é cht ( General Controls Co., 

The McGraw-Hill TECHNICAL WRITING 8072 McCormick Blvd., Skokie, TI. 
SERVICE has a staff of more than 150 ait, SR Cente Geren Cad 

highly-trained writers, editors, and illus- 

tration specialists whose job it is to create 
technical and general literature for in- Conductive metallic paint. . . 
dustry. We write, illustrate, design, and is made with silver flakes, having diameters 


] 


print Equipment Manvals, Product Bul- 50 times their thickness, which overlap to 
letins, Handbooks, Company Histories, form a larger area of cot Withstands 
Annual Reports, and other specialized high temperatures with dizing. Paint 
material. Save money and time. Let our said to | 
staff be your staff for Technical and 
Business publications. 
This service is available through ad agencies to ily t 
Write e Phone l. Paint is said be equally pr 
TECHNICAL WRITING SERVICE ical for sic dried or beked costing on 
nig phage yh gg Y. W rly Gold and Platinum Co., Bel 
LOngacre 4-3000 mont, Calif. 
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From 134 to 534 cubic inches... 


<I" 


theres a 

FORD Wr"s | 
INDUSTRIAL® VN © bast 

ENGINE ", f Wf! i 


to meet 


your every 





Whether you farm... drill for oil . . . build highways... 
or manufacture, there’s a Ford Industrial Engine that can 
make your operation even more efficient and more profitable. 

Take Ford’s new Super Heavy Duty V-8’s. Built to handle 
he big jobs easier at less cost, they have new fully machined 
combustion chambers. . . new fuel induction systems... new 
iubrication systems . . . and provide more horsepower per 
pound of engine weight than ever before possible. 


YOUR JOB IS WELL-POWERED 
WHEN IT'S FORD-POWERED! 











These are typical of the many engineering advances you'll 
find in all Ford Industrial Engines. If you’re considering new 
power or repowering, it’ll pay you to check Ford’s full line of 
4-, 6- and V-8 cylinder engines. ..including the Ford 220-cu 


in. and 330-ey. in. Diesels. Most models are available as INDUSTRIAL ENGINES 
engine assemblies or power units, foot- or skid-mounted. AND POWER UNITS 


Write or phone today for complete information: 


INDUSTRIAL ENGINE DEPARTMENT 
FORD Division of FORD MOTOR COMPANY, P. ©. BOX 598, DEARBORN, MICHIGAN 
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rERATUR INDEX TO 
The Computer and the Brain At least one conclusion is inescapable ADVERTISERS 


von Neumann would eventually hay Th on te publtehed a 

: er t e readers. E 
JOHN von NEUMANN, Silliman Lecturer for encountered the necessity of defining is taken to make 4t accurate 
1956, Yale University Press, New Haven, Conn PRODUCT ENGINEERING 
514 x 8%, 82 pp. $4 and explaining the phenomenon of mes mo respor v for 


; 
| the human intellect and intelligenc: 
Author von Neumann, known in : AMP 
Perhaps the next significant advance » Inc 
erhaps i¢ CX SLi t ! Ace Plastic Co 

ntor + fr) omputatior nd Allied Research Products, Inc 
1wtomata I C np _ 1oOn an Aluminum Co. of America 
; vait iological | American Cyanamid Co., 
the design and construction of an 5 : Plastics & Resins Div 
) CTICS JK 


erimental electronic computer afte1 
World War II that has become a sort 
1f pilot model for similar computers 
| 
i 


| caer then SOKA Measuring Human Effort 
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ngineering for his contributions to 
' in 
theoretical hydrodvnamics, headed up 


Bart Mfg. Corp 


Chain Belt Co. 23- 
Commercial Shearing & Stamping Co. 
‘ 
Dow Chemical Co. 
‘e. ' ] duPont de Nemours & Co Inc.) 
~walnt } , ¢ ( ; c.), 
Developmen of a phy iological E. |., Film Dept. 
week cvcle” bo replace the presently duPont de Nemours & Co., (Inc 
ay wat see t] en I I E. |., Polychemicals Dept 
luman Drain, and involved the ay widely applied concept of a “mechan Durakool, Inc 
widely applicd pt ol I 
irology. psychiatt ind physi - ee 56 Such Durametallic Corp 
Che author delivered talks at ’ ae 1] : . mol : Filmsort Co 
a sv ould ! a a Fluidwick Co 
ffort required of Ford Motor Co., Industrial Engine 
Dept 


Many of these principles were based 
» von Neumann study of the 


me on the possibilities of ip 
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lab] Informatio 1 - ' 11 
— information and worker for specific tasks and would 
n and ope provide quantitative dat yr estimat General Electric Co., Apparatus Dept 
provic ju p { I 
t t} - 
t the ; : 
the onset of tatiguc Hercules Powder Co 14 
ig Cgquip Hotwatt, Inc 
1, e Abstracted from ‘Measuring Human Effort 
: Lucien Brovha, E. |. duPont de Nemours & Xone & sone Co x 
er O.. naine 
Co., Mechanical Engineering, June 1958, 29 gine . 


W. 39 St.. New York 18 m Beit Co 
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T > "ESS Miniature Precision Bearin In 
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nation n Sha Transportation Corp. 
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I Bldg., Atlantic 1-471 
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4-CYCLE 


KO al L r we SHORT-STROKE 
ENGINES 


AIR-COOLED 


[SS 
AG <—————. 
pm ala watija® \ye 








Efficient and reliable 


Short-stroke gives more usable power, 


cuts engine friction 


Hot spark assures quick starting in all 


weather : 


Balanced crankshaft—ball bearings 


reduc ey ibration 


Rugged construction — plenty of load- 


lugging power 


Kohler engines will do the jobs for which 


they are recommended 


KOHLER CO. Established 1873° KOHLER, WIS. 


KOHLER or KOHLER 


and Vitreous China Plumbing s » Brass Fittings -« Electric Plants + Air-cooled Engines + Precision Controls 
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THEN 
MILLION 
MOTORS 


offer Dramatic Proof! ENGINEERS 


When the world’s 
leading electric motor 
manufacturers change to 


PERMAWICK lubrication have broad interests 


... there’s a pretty 
good reason. 
it's simply this: 
@ PERMAWICK During the month of Jun 


eaten improved quality Department | onom ere I 
* PERMAWICK ne entitled Bl SIN] SS PLANS 

moans incressed production AMERICAN ECONOMY. We off 
@ PERMAWICK S cen eisai naarte oe 


means greater economy 


} : 


Be sure your products have 
the advantages of 
PERMAWICK ... the 
world’s most advanced 

sleeve bearing lubricant. 


Write for 


brochure... ~ “o wu 
5319 E. Outer Dr. + ery broad interest 
Detroit 34, Mich. , a 


‘ that might have 
COMPANY 
ngineering, scientific 
CIRCLE 84 READER SERVICE CARD The editors hs - 
A A LULS L Mii 


we publish two editions of Propucr ENGINEERIN 
Design Edition, published every oth } 








er week, ft 














PRODUCTION ENGINEER 
...+.. With a Growth Company 


} ] } 
other repo t we believe 
M.E. degree, 7-10 years experience. Familiar with : : : 1 4} 1 
design and manufacture of electro-mechanical ma vihnicn ¢ not lc nd them es t 
chines and equipment 1 } , ; 
P-8560, Product Engineering IMO And t be able to order them 
Class. Adv. Div., P.O. Box 12, N. Y. 36, N. Y samen rt] las vl . } —_ . 
ising the reader service card on the facing 
Incidentally, ive probabl 


| a \ seen. siti 


months 








have p l sevel lace 1] botl dl 1ons 
MACHINE SHOP SUPERVISOR have put in several plces in both editions 
with a Growth Company pai peg “3 Taree 


M. E. Degree or equivalent. Extensive ma- . ; 
chine shop supervisory experience essen inde ubje ct he dings, and also companies 
tial. I 

P-8561, Prod gineering mentioned in articles or news items. It al 
Class. Adv, Div., P tox 1! ' Y , 


the first 6 months of this . This index list 


ulso cont 








S inde x 








index is a handy thing to have at vour el 


{DDRESS BOX NO. REPLIES TO: Bow N ae king for information. It’s free ist writ 
Classified Adv. Div. of this publication ‘ = 

nd to office nearest you ! Ul ( Ila Ca Special Data 

VEW YORK 86: P. 0. BOX 12 >rvice rd o f g page, fill in vour name 

CHICAGO 11 » N. Michigan Ave : 


SAN FRANCISCO 4: 68 Poat St Mal I I 1 copies ot 


n 





»> mon 
POSITION WANTED mplv add Index 
Production Manager, background 10 years 
product & tool design and automation equip 
ment. Mechanization of intricate assemblie 
Resourceful and creative Immigrated from 
Germany 1951 U. S. Citizen 
ried 


nt as long a 


Age 38, mar- 
Seeking position with medium progres- 
ve concern. PW-8508, Product Engineering 
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Cord expires 10/11/58 


NEW LITERATURE 


1 2 3 4 5 6 





SIGNIFICANT PARTS 


VW 12 13 14 15 16 17 
21 22 23 24 25 26 27 
31 32 33 34 35 36 37 


(personal) PRODUCTS ADVERTISED 


51 52 53 54 55 56 57 58 


bce 61 62 63 64 65 66 67 68 
Divisions a la chart 71 #92 #0273 «74 ~«#«78 


c2 c3 





Want to divide a line 








into 7 equal parts . . . or 
13 28? This little SPECIAL BATA 


3... or 28; 
patented gadget is de- 





signed to do it for you i 3 
: a Enter my 1-year subscription to PRODUCT ENGI 
pronto. Arrows in the il NEERING. | will receive 52 weekly issues plus the 


° a yal rest | e 
lustration point, for ex- naval Design Olgas tes 





ample, to ends of a line 
. Pt p T 
that Space-O-Graph — a PLEASE TYPE OR PRIN 


flexible, transparent temp Name 











let—sliced into 7 parts. Position 

You just move the line until its ends coincide with the proper Company 
diagonal division markers on each side, and the job is done. The Address 

device, 84 x 10 in., can also be used for arcs and polygons. Ad 


dress: Box 25562, Los Angeles 25. Price: $1.85. 


Traveling notes 


Circle key number for 


Stick your radio in your ear, put your record-player in your . , 
, ¢ more information 
pocket, and you should have music wherever you go. That, at 
least, seems to be the aim of European designers. The in-the-ear 
radio is a German development (PE—Feb. 24, p. 12). Now, 
the British have come up with a portable record player “small 


enough to fit into a coat pocket but able to play a regular 12-in. NEW LITERATURE 


LP record.” What you have here is a battery-operated de drive ' 2 : ‘ . ° 





that mounts at the center of the record, a pickup, a transistorized 
amplifier, and a speaker—all in a package 4 by 8 by 1 in. There’s SIGNIFICANT PARTS 


no turntable. The record simply fits between the upper and lower 11 #12 «1306 64ClUS COSC 


lids of the case. Camp Bird Group, 39 Dover Street, London, 21 22 23 24 25 26 27 
y . 31 32 33 34 35 36 37 
W. 1, sells it. 





For junior engineers PRODUCTS ERTISED 


Build-your-own kit from 51 52 53 56 57 58 
‘ ; sia - 61 62 63 66 67 68 
Germany features _ bear- . . : 71 72 73 


te 15 C2 c3 
ings, pulleys, coils, link- 





ages and counterweights 


that give the “Young aga , SPECIAL 


Technician” mastery of 





some basics in physics. REE 
*2 ; sy _ Enter my 1-year subscription to PRODUCT ENGI 
W ith the kit he builds his NEERING | will receive 52 weekly issues plus the 


> 


° ° . . , n i j # Issu 
own drive mechanisms, using water, air, and steam power. Kos enavel Design Siged teeve 





mos Frank’sche Verlagshandlung makes it. US representative 
Ercona Corp., Electronics Div., 551 Fifth Ave., New York 17. PLEASE TYPE OR PRINT 
Price: $19.95. Also available: a kit for “Young Electricians,” Name 
priced at $14.95. Position 

Company 

Address 


City and State 
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More Product & Development Data 
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WHY 


DON’T THEY 
RESEARCH and DEVELOP. 


. an automatic brake 
ictuator to be placed at 
the rear of large trucks 
ind = semitrailers. The 
brakes would be auto 
matically applied at the contact of actuator and loading dock. 
—B. E. WiiiiaMs 


a drawing compass with a tiny, rubber suction cup or some 
sort of adhesive to permit draftsmen to draw circles without 
piercing the paper. A hard working surface, like glass, could 
then be used under the tracing paper, resulting in a much 
harper drawing line with less wear on pencil lead. 

—R. J. Reicuert 


. a hand-held tape dispenser for 
pressure-sensitive plastic tapes. Table 
models waste motion and the loose 
tape never goes exactly where you 
want it. H. Kostow 


. an ultra-high-speed TV tape recorder for dynamic machine 
tudy. An industrial TV camera would feed into the tape 
recorder. By playing the tape back at slow speed a slow-motion 

picture could be studied on a conventional TV set. 
—A. E. Newton 


. a picnic jug or can with a com- 
partment for a disposable compressed- 
gas cartridge. Release of the gas 
would rapidly cool the contents just 


—H. L. Lanper eo 


before use. 


Have you a pet project but neither the time nor inclination to do the neces 
sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking an inspired manufacturer 





Electric Motion Control 
New ways to improve products from Warner 


with electric brakes and clutches 


Quick-acting power link Modular Power Drives Uncover Hidden Savings! 
for tape-indexing drum 


PROBLEM: To in- 
dex a feed drum one et 
frame of ten lines so " 


a readout head with 


wire-mesh fingers 


. , 
n dere >nal 
can detect 3O Signals ~ 


Electric 
clutch 


& Perforated tape 


Complete 60° index in 30 ms 
The Warner clutch is in the plate circuit of 


De« 


¢ 


nature, either of which can | for sinvle-revoluric of Torque adjustment like tuning a radio 
iin a tew minut disturt S 


' 
ng the electrical connection 


; r | " 
ure floats axially ona s 





ng automatic wear tak 
Se eee eS SS SF eS Se eS KK KE EE KK ee ee ee 
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Air Scanners Control Clutches 


The electrical schematic shows how a 
printing press manufacturer solved a 
feed-through problem with two Warner 
electric clutch-couplings. They operate 
in opposite directions to drive a tilting 
bar which makes the running web of 
the press drift left or right, depending 
on the direction of tilt. When the roller 
tilts, the web creeps to the high side 
Control is actuated by compressed air 
aimed at microswitches on either side 
of the web. In normal operation, the 
web blocks air to both switches; but 
when it drifts, it uncovers a switch to 
be actuated by the air blast. This starts 
the drive and centers the web. 


Send for more IDEAS 


Vr 
WwW 


eft ictual app hi 


s 


INDUSTRIAL 
PRODUCTS 
DIVISION 


Warner Electric Brake & Clutch Co 


Beloit, Wisconsin 





BRUSHES 


help give BLACK & DECKER 
INDUSTRIAL TOOLS 
power, long life, 


maintenance-free service 


For more than forty years Black & Decker electric tools have 
been recognized by users as the most dependable and adequate 
tools of their kind. This reputation has been earned through 
rigid quality control, intensive research, testing and design 


engineering. To help make these tools first in performance and 
Ys HP Heavy 
Duty Rovter 


quality the world over, Black & Decker specify 


— USG motor brushes. (Some of the industrial electric tool 
#63 Heavy Duty 


Portable Saw applications are pictured here.) 


United States Graphite Company (USG) brushes are giving 





excellent service not only in Black & Decker products, but also 
in hundreds of installations, large and small, throughout 


industry. Because the brushes in any electric powered unit are 
Heavy Duty ¢ 


Pen. O ' am , 
. a. a eeneaaieaeaesl so vital to the long life, power and maintenance-free 
Fell Oj | Ty, service of that unit, it pays to specify USG brushes 
~ a ep . . . 
<> of carbon, carbon-graphite, electro-graphite, graphite, 


7° renderd Sender : metal graphite or silver graphite. 


Feather Edger Write for catalog B-56 and the USG 


7] 

aw grade list. Most of the information 

——, 2% necessary to design engineers is con- 
a a tained in these two books. 


5” Portable Grinder 
B-246-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 1 MICHIGAN 
GRAPHITAR® carBon-Grapnite © GRAMIX® pownEReo METAL PARTS ©MEXICAN® crapHite PRoovcts © USG™ Brusnes 





